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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display device which has a wide viewing angle 
characteristic and high display quality. 
SOLUTION: The liquid crystal display device includes 
a vertical alignment type liquid crystal layer 30 
between a first substrate 1 0 and a second substrate 
20. A picture element region is defined by the first 
electrode 12 of the first substrate 10 and a second 
electrode 22 provided at the side of the liquid crystal 
layer 30 of the second substrate 20. The first 
substrate 10 has at least one first protrusion 16 with 
an inclined side face at the side of the liquid crystal 
layer 30 corresponding to each of a plurality of the 
picture element regions. Each liquid crystal layer 30 
of the plurality of the picture element regions is in a substantially vertical alignment state 
under application of no voltage, and includes at least a part of a first liquid crystal domain 
placed in a radially- inclined alignment state around the first protrusion 16 under voltage 
application. Display is carried out by changing the alignment state of the liquid crystal layer 
30 according to an applied voltage. 
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% s c a^sb^rcib. lOjgp 1 6 ©ffii^ffiiffi 1 6 s comm 

Mdit. 5 0° tXTT'fe§<li:A'«»$LV\ 
[0 0 6 23 ^*3. {W^LfcffliJffi^WrSiagPl 6ti]S 

p«#:*fflv^Tjg^-rs i:^ ogp 1 6 (Dmmmm i e s 

^^tttlSflg^fflv^Si:, MPSPl 2 afcmUT/^^- 20 

fc(B!M;&W-r«agPl 6©iS?«. ffiSB3 OcOi??JJt 
TT\ *^l/6W±cr)^Hrt{c^:5ci:AW^LV\ 
[0 0 6 3] :^{C, ms (a) *3<i;c; (b) ^#ML^ 
*^?>. JlSSJgffi 1 1 2 0(0 1 

|g^igt£0«jfi«:lttli^-r5o 03 (a) 
6M/c±®0Tfei3. m3 (b) H3 (a) tDSB 30 

-3B* miz^ii^-Drcmmmx'&^o 
10 0 6 41 m^m^mmi 2 oit. tft»«ioo 

mmm a o fiwcj^^^nrc^^cDSi i ogp i e icmx. 

>itlfl]a«2 OcOj^rsSa OfiiJtcjgfig^tlfc:aS!f®m2i!3i 
gP2 e^WLTl/^^o ^1 i£bgi5l 6{±. JISb^b^^SI 

oocDflasi efcUfswfcpcT'feo. Ig2iaai52 eti 

[0 0 6 5] 03 (a) IC^Vfc^olC. 90«D|glfl 

§15 1 6 ti, 4 o©iE:^tS^;&}gfiR-r S J: a {cRS^ tiT 

fet). 4-ocDiEyj^^(D^n^tx<r)fp,i4cm2a^2 6 40 

*HitBLTl/^§o 4 0©l|2fla5 2 6 ?>iE73*S?^Jgfi!c 
LTV^;So <l(D^olc^ miih^l 6tm2ih^2 6i: 

[00 6 6] CCTt*. ^2iaa52 6:&mi OSP 

m^fnLrct)\ m-sL&wr^cti^-v^^o fib. ^2 
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[0 0 6 7]i^tc. m4 (a) fe<fct>* (b) 

*^5>> Hissm^ 1 (Dmom^BrnTTimm i 3 o© i 
i^ii;<o«iig^gtt^-rs. @4 (a) iiwsmm^^*^ 

e.afc±ffi0T'feO. 124 (b) 04 (a) <04B 
-4 3' iSStieofcBfEET'feSo 
[0 0 6 8] ?KSS^«1 3 0{i. TFTS^IO© 
jKraSS OfiiJ{Cjgfi!c$nfc«^cDm 1 ifbgP 1 6 fCifjPx. 

)t>t[Ris«2 0(Dj«fiRi«iS2 2{i:}Bfi!c?nfcffiia(©fflpa5 

2 2 a^*LTl/>So MPg|52 2 a (i, (mtf 
I TOU) *>e)JgB!c?nfcMlRl«S2 2CDrtO««l*^ 

^^^nrcgp^^-^jg-r.. ig i osp i e j^s^^^m 

1 0 0®Ogi51 6^:||RS^{C|^DT'^So WPgI52 2 a 

mmm^mm i 2 o on 2 cigp 2 e mmcmt^ 
titmtsiK). mEEeiij{micLt^i^mhts:\,\ ffipgi52 2 

a <D}g4«43i D*iHS{±. ^ 2 figp 2 6 i: l^aiO*#^« 
S-rSCfcAWSLV^o MPai52 2 a©;fc:#^tc«#fc 
m2flg|52 6 i:raPSP2 2 afc^ig 

C0 0 6 9]i^}c. 05 (a) *5J;0: (b) ^#Mb* 
*^p>v SlfllS?B^ 1 <Dfi&©JKS«^SB 1 5 0(0 1 ooi^ 

mmmcomm^mm-r^. 05 (a) im^mmffmf)-' 

e.m/c±S0T'fet), 05 (b) It. 05 (a) £05 8- 

-5 3' mic^^rzmmmT&^o 

[0 0 7 0] ccDmrnm^mm. i s oti, m^Bm^mm 
1 0 o*5<ttf 2 0 0 tmmc^ ^mmm.2 omiatwrn 

m^X\^^ik\^f)\ TFTSSl 0#nc{i, flSiSlB^tj- 

■e* < igfgs^ 1 2 icjgfig^nfcMpgp 1 2 a ^w-r 

[0 0 7 1] 05 (a) {c^UfcJ:3fc, 9O0MPg|5 
1 2 aAMO(r)IE7?tS?^}gfiK-r5i;9tcB2«^nT* 
K>. ^tl^no^mu^ 1 2 a P^Kih^ 1 6 AM O-Tojg 

fig^nrv^So F^pgpi 2 a(Dm6.mm.t>^ib3^-rzmmt 

T-fe^o ^fc, raPSPl 2 a©tf>i>i;agpi 6©iti>Di; 

[0 0 7 2] JS^S 3 0 (C«W*^Rl*n?nTV>^V''^ 

^> m^B^=i'it. 05 (b) tc^Lfct^tc. OgPl 6 

*U>i^M) o C<D*^m. 01 (b) Ic^LfcSSPgp 
1 2 a%WL*V^i^m@l Z±.K{hm \ 6«-Jg<SL/-c 
»-a-i:raitT'«§o 1 2 i:Wi^«1S2 2 i:<Dffl 

{CttBE^Slin-rSfcs &lP8i51 2 atOX>yj;jaja(c^46 
«l?*^4fi5c^n. ^ntCjCoT. Mb^^J-^3 ItDSfM^^ 
M^Elpl*^^^^ tl^o c: <O^l6«l1l©{^ffl*0 6 ~0 

[0 0 7 3] 06{±, 05 (b) KTr^X^tzm^mmsOK 
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rc. mmmm i z nmm i 2 a tcm-rs^T-tis 

■^jZ^*. Pjapg|5l 2 aOX-vv^a? (^Pgpi 2 a<D^W 

fflfSo «f-=)T. mm \ 2 acDX>yi^gi5±0[)?gS^)'^ 
(C, ffiPgP^EffiiJx>yyg|5T'«M^fH51»3:^rifiIfC, ^tl^ 
[0 0 7 4] c:CT\ ia7^#BgL:&*^P.. ?Sb^5)-^3 

(c ^<omn'&-^mwsm e q {c>t* UT^frfciEisi? 

•t±cl;9i:-r^h;L'^:7A^ftffl-r§o 07 (a) {c^Lfc<}: 

3 {c. is^B^i-^ 3 1 (r>m-nmm x^xmwsmmsm e 20 

a««®^fi:fe5^S«3 0F«3{Cfi. nV(m*)-f5^<DV 
)V^^mf^m&^^3 1 fc, SWptf-|Hl»)7^l^<JDh;l/^ 

CO 0 7 5] meic^Lfzii^ic, m^n^mmi so 

«r^pa51 2 aCDX<yi;'g^5^!:^5V^T. ?KS5^-^3 1 (D$fl 30 
07 (b) {c^b«:J:'5lc, M 

^fc. m^B^'fs KDm^mcMLxmrnysfSio^mmiiL 

?3 Ui. 0 7 (c) tc^Lrc-t^fc. «^Lfcl|«fi[ 

mr^m^B^=P3 1 Jii^CTjiRitcffi^-rsc, 40 

[0 0 7 6103 (d) tc^Lfci^tC, ^Mffii^EQ 

^^m^EQ±i£:ffig-r-5^s5^?3 lA^iBiRi-rSo 
r^«{ftiaEQ±{cffis-rsj hit. mnm^ 
EQxm.^n^n.^mc^m.t^i ^ii^msmr^, 
[00 7 7] m.^Bm.7vMm. 1 5 0 p^psp 1 2 a rtt 

T. 08 (a) fC^Lfciot;:, *g|SH.rcffi!l®lC^*LT 50 
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Sia{ciH(fi]LTV^§jSS5i-?3 1 7i<¥^«®(Cj*L 
TaiS}c|H(nlLTl^5^S5^?3 1 *^#ffi-r?>o 
[0 0 7 8] ®SS3 0{c«£E;&aiiP-r?.i:> 06lc:^ 

htcmn^E(^xm.^n^nmm^m 3 0 tc^Bg^ 

n5©-Z?. i^m® 1 2£Drjgpg|51 2 a£DX>y>>g|5{C# 

So Cisu 1 6 <om^9m<or u ^^jam^sttrffl 

^SHl6l-rsjgB^^^?3 1 {icr<MA^T-SS®{cMU *4 

ifSilSBlRjLTt/^rc^SS^i-? 3 1 tc^ T'f^i6«l?*Mtffl 
U «i^?-&5o CKDMPapi 2 a®X-y-:;'ap{C^^^ 
txS^i6«W{i:J:5?SS5i-?3 1 ©M^TJi^ati. P^pgp 
1 2 a rtJCJgfijc^tlfciOigp 1 6®ffi«4f'J®®T V;^ U > 

tjeoT. 08 (b) K^i£nrtmM^mmmmt. 02 
0 2 (b) *3cfct>*08 (b) \i.immx^<o. c 

<DjSV>{i0S^StiTV^«:V->) o 

[00 7 9] 08 (a) fc<tt>* (b) fc^Lfc^Kra^)-? 
3 1 cDElBl«ffi%5:«tI^»«2 0{|iJA^5>a«jiiji:^|p]{C}& 
■pT«!SLrc«^^0 9 (a) t3J;t>' (b) {C^fo 

[0 0 8 0] 09 (a) {C^LfcMffi«lBliP«S8*5V>T 
aa5l 6CDiSJa5£fi?©@<lA^^jSS5J-?fctt*'5««4 

lfitcffi|^LTV>So 09 (a) t?«fB!*<^ft46{c. 

^?*0^LTV^*i/\ 
[0 0 8 1] «jEffl*P^^^(C*5V>Tfi, 09 (b) ICTjk 
LfcJ:'5tc. jSS^J'^3 1*^^0351 6 :^fp^L>icW^mc 

^nTV^§m. ^cDiSAMMit)*.. P^Pg15l2a>& 

#-r5i^««ffii 2 3{)^^tteTo^s»Ei offlifcifiv^j; 

[0 0 8 2] 09 (b) ■fo^^m^-h^tSi^olc. m^B^Tn 

1 5 0© 1 '^(Dmmmmiat. mmmimmc. 90 

nTt/->So dtlP) 1 3<D?S^K;>«-<>IScOi^l!ifci3V> 
T. m^^^3 icDElPlfiMigg (^^) LTV^So 
[0 0 8 3] f4i6«Wcj;SEiPi«M:'3fi. 

«^{C J;5E(^MtWtt^ < . ^SrB/'«^;^^c^1.;^)*^;!)Pt) 
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[0 0 8 4] mmi^m i (om^m^m. i s oi?{i. m 

Pa5 1 2 a A^J^fiSc^nrv^-Si^^Si^l 2{CJ;oT^fig 
^tl?.«446«l?£Df^ffl(C<fccT. digP 1 6 /cltjb^Jg^^ 10 

nrv^s^^ (fi»R{f02£D?s^*^gi 2 0) 

[0 0 8 53 ^*5, iin*T\ iE^JJgcOi^^Wffi 1 2^ 

mximmLtc^oicm:^^mc:> mu^i 2 20 

[0 0 8 6] ffif^ffiffi^grWrSOSPl 6«iai 0 (a) 

V^^tiK mi 0 (b) iCT^-rJi^olC. Ogpi 6®^S[g|5 
ifmo^ 1 2 a O j: >y J: 9 Jg^S tlT <fc 

v\ fSL. lai 0 (c) {c^-r±5tc^ agpi 6o«^ 
iijffl±{i:. r^pgp 1 2 a <DjajacDi^«tt® 1 2 o^gp 1 
2 e *^j^^^ns c t L < oaj 1 6 (Dmm 
mm±icmmmm 1 2 ©sfgap 1 2 e ^ 
(Dmrnx'^m^n^mmc^^^m^mmijit. a&ii 6 30 

[0 0 8 7] ;s:^b\ m^B^^3 1 cosm««^Beiefifi, 
139 (b) ic^Lfzjivrjimmrsmm^mmmm^o 

■To ^a«S{c^i;>a(0;^j^9;l/?PJ;&^ioLfci: Sterne 
m3 0(Dm-iEy5miC^-:^Xm^i^^3 1 <7)BE|p];^lRl7b'5!l!g 40 
|6j77(6]%«S/jN^^T'*i§t, ^SS3 0«;^$7^lRlfCiG 

®) ^c^5^/^T^>. |B^CEiRj«Mtcfe»3, JKSMSOOJP 
{IL. lOOflg^BF^-rv^f*:-??*:^^, aSSiSS©^)/ 
[0 0 8 8] A<^)S§«S73lt^*-rS^.V5^<yi7?grBtJ 
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{Cs m^^^3 Hi. mo^\ 2 a%ff>L^JCfe|p]»3*fc 
0 cDfia#lr4^atil*f«i«^BB|p]^ i: ?g^B F ^ -Y > 
A^J^fiic^ :&lHl 0 *^felel 0 JbHiffl S ;^ ^ ;l/?fij« 

wimvimmmm^ 1 5 ?Sb^ k ^ f ^^jkbsc-t ^ c i: j: 
oT. m.m^m.mLx\^-^^mm^^3 ico. smsicm 

itfciEoTV>5«S4^?3 l©^t)*#V^T^■'S?^|Rl* 
affiffitcSltt{ClEoT(/''^jS^B^J-?3 l(D^D^#l/^T 

[0 0 8 9] Mtc. ^<<D*-i'7;b^J^^An-r5fc. 

■rst. 3l^©^y-rxFEiRi<OJ:3te>?KSJi3 OOJ* 
^:^lRltc»oT?KS^i-?3 1 OE|piA^*gfiSttlz:^{trs 

[0 0 9 0] JgSB3 0©JP^:^lRl»C«ioTJSS^)-?3 

M^fftfc J* LTSIST? iRi $ rc a W75"lRl{cElnI L T 1/ ^ ^. 

[0 0 9 1] cntc^fL. mmms o<Dm-^y;f^icm^ 

^mo^y^XhMli. 1^9 oaET*feSiii:*W*LVo 

[0 0 9 2] tsis. Mm^^cDmm^mmmf^<Dm'^» 

mnmi 2 a^rje^-ii-rtcogpi 6*3a;l>V*rc«iGgp 
[0 0 9 3] 01 1 (a) *5J;D* (b) 

tiif'^. m^mt^ 1 1 6 0 o 1 00 

i^fgMiS®«ig*i««B-rSo lai 1 (a) liss^i^:^ 
0ii)^io^rc±mmx&^. 011 Cb) 01 1 
(a) 01 1 B-1 IB' mici^-Drcmmmx&^o 
[0 0 9 4] m^m^m i^Lrcmmm^ 
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mmi 2 0(DTFTa«i o^m^mm'Mmi 5o©t 
F xasii oT'B^Lfcfeotc+g^Ls ±m(Dm^am^ 
mmi 5 0CDTFTSS1 0 tnMmcm\:^mm(DT F 
Tms. 1 0 1. m^m^m i 2 o<D**i^»fi2 0 tm 

[009 5] T F T»« 1 0«i^^«<S 1 2 iami&<D 

CDF^gpgp 1 2 a f^tC^ 1 diap 1 6 *M •O-fOj^fiSc^nT 
V^So *tIoia«2 OCD^^SS 0{C{i»iS[®^2£!jSP2 
6A^Jgfi!t$nTfct)x T F TSffil OCD^I OgPl 6 10 
(*3j;CfMPgPl 2 a) *<J^fig-rSiE7?*S^^CD^n^n 

[0 0 9 6] mEEwmvmoym^nm^m i e o^^tisi 
S«2 0{|iJ*^^a«^«l:)?iBj{cr9t>T«!gLf£i:#<7)}« 

s^^3 icDEiPi«M^@i 2{c^-rc 01 zij'^mio 
t^r^^ o tc. mw^Wx^m. 16 0 0 1 rxDmn^mc 

li. «EE0ii!jP^lc> 90(Dlllflgi5l6 («3 J;l>*gaPSP 

1 2 a) *^n^n©3*B*ifrs9o«D?KSF?«-r> 

9 0CD|gl Ogpi 6*^mm-rS4 0CDIE73tS^cD(|J 

'L^tciBB^ n/c^ 2 ogp 2 6 cDitJo^-en^tico^fi^ 20 

3 CDj^B^B F;^ ^ >raoJ^5!ifC«>V^T, jg*^? 3 1 ©IB 

[0 0 9 7] ?SS*^^B1 6 0£0T F TSSl OtC 
miOSPl 6/-clfe:5:<. ^PgPl 2a*^stte.n 

TI.>5CDT\ 0 3{C^Lrc?SSg:5^S«l 2 0J;tlfeS 

[0 0 9 8] 013 (a) *5j;t5 (b) 

^A^e>s *i6fijg^ 1 cofll!a)?S^a^gB 1 7 0© 1 30 

mMmmDm^^mmt^o 013 ca) {±»Kj4iis?!r 

|oI*■'P>afc±®0■^?^t)^ 013 Cb) ti, 01 3 
(a) CD 1 3 B- 1 3 B' ^{Cj^^ofc^ffiSTS^S-o 
[0 0 9 9] mSkWr^m. 1 7 0 lis ?SS«*^B 1 6 
OtDm2flg|52 6tf^K.T, S*(n]S® 2 2{C}^^5nrc 
r^lPa52 2 a^&^lLTV'So MP8P22a{±, 04%# 

[0 1 0 0] 0 1 4l±. 0 1 3 (b) \z.7rs\^rdmMMZ 40 
0 (C«)E^9lSn L i: # tc^^f ^«W^I|«{Lt!^ E Q 
^fflV^T^LTV>So 01 4A-'P.H^6*-':ftct^{<:, MP 
35 1 2 a*J;t;MPa5 2 2 a Ox «y S^gPtC t>l^i6SI?7b< 
^fig^tl^o rapa52 2 acOX-yS^gptc^BSc^n^SI? 
tc<tl.iei6]^iij73i^(i. 0815 2 6cDffl^(l!lffi(ej;SBElni 

in]%ssft:-r§<fc^tc{^ffl-r§o fib. m2iagP2 6t 

(iS^O. «JE9l*0^fc L*^#ffl L^V\ MPg|52 2 a 
om^^. ;^#5*3j;a'Efi«. ±KELfc^2iaa52 6 i: 
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2 6i:Pjgpgi52 2 a thrift LTfflV^§ C fe-e^i.^ 
[0 10 1] WJEHltol^^cOjgB^Ba^SB 1 7 0^>rsf|nl 

s«2 oiiij*^e>a«}ii^73iR]tc?at3TS^L/-ci:^o^ 

S^*?3 l<DiBl^4^«r01 StcS^-To 01 Sjb-'P.WS 

*>^<i: ^ mWnWfmW 1 7 0 O 1 ocOi^^M^tc 

«£EfflAP^{Cx 9o©|gl flSiSi 6 (*5j;tfgapg|5 
12 a) *^n^ti<0*f«;«fti:-rS9o<DJKSK;>«-rv 
i:. 9 0(D|gl dbSPl 6A^Jgfig-r«)4OC0IE7?lfr?CDiti 
otclBB^n/c:^PgP2 2 a CD(t>>L.^%^n?n©5t^r^Wl 

i:-r§4oco?KaK^-r>'A^mfi)c^nTv^§, cnei 

3 0?K^K^-C>'moJ^I!i{c:fev>T, ?8tll5J-?3 lOBB 

[0 10 2] 5e>{i:. ^^ifiiaffi2 Qmam^mmnnim. 

tb^&rciblc. 01 6CD^S«^^S1 8 0{C:^-r<fc'5 
{C. Ml^«ffi2 2{Cgapg|52 2 a^Jgfigtx BBPgPZ 2 
arttc||2flg|5 2 6^iatt?)«fi!t%SfflLTfeJ;V\ 

[0 10 3] (MmBm2) ^^micii^tm^u^^ff^ 

««itcMPgi5;&©ttTm«#^^fi!cbTfe. ^E^tcS 
[0 10 4] *)5aJg^2T{iSilS*fPfflM (OT TM 

[0 1 0 5] 01 7 (a) . (b) i3j;tf (c) 
L:5:*^e.. llflf5mSl2©PifflMjffiS«^«0«ifi^i« 

[0 1 0 6] 0 1 7 (a) \mmmm^m.^mz o o 

cO±ffi0. 017 (b) (iMfflS?KS«^^B 2 0 0 • 
O±®0, 017 (c) {i, 01 7 (a) fe<ttf (b) 

cDi 7C-1 7C' tmcm-ordBmm-r^&^o ^*5. d 

[0 10 7] MfflMJKrB«^fi2 0 043<fct>'2 0 0' 
0«^%«i2 1 2». )S^m«i2 1 2 t hSMWrnz 1 

2 r h?rWLTV>So mmWmZ 1 2*'5]S®^-K-Z?a 
^^Ito^^IST^M^Ls S*t«@2 1 2 r*^S*f 

1 2 ttimff I To«*^e.jgfiK^n. s*«@2 1 2 
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[0 10 8] mmmmT(Dm^Bm3 o<Dm-^it. Kmm 

SiiffitS T © iSSB 3 0 Off ^ :&S*f^ll5 R ©jKSM 3 

0 <Dm-^<Dm 2 ^{c-r 5 c t 

CO 1 0 9] CKTDi^B^BeS OcOJ»^CDav^{i. m^i>£. 

^mmmz i z r^ii&mmz 1 3±fcjgfigu 

2 1 2 t^^mz 1 3{Cj^fi!c$tlfcMPgP2 1 3 a{C 10 
?gfi!t-rSC:fc{C<fcoT#^P>tlSo ]gB^««i2 1 2 t« 
TFT (^0^) cDKL'-l'VWtcaMWfiHgl^jnT 
*5*3. S«-affi2 1 2 r{i*fei^»2 1 3tDMPgP2 1 3 

art-esig«ai2 1 2 t {cgiK^tiTv>5o Rmmmz 

1 2 r(±. BflPg|5 2 1 3 atCj;oTJg^^n«SM*a 

[0 1 10] MfflS^S^^B2 0 0 4: 2 0 0' 

mi 7 (a) t (b) i:«l:t«?3b^€>5i-*^SJ:o{c. 
SWffiJSR4:^ja^ll5Ti:«fflSBE«*^«;&5o ctiG 20 

•^T F T^ifJt^&JiilL^V^S^A^Jgfilc^nTV^SffiJg? 
[0 111] MfflSfSSa^^S2 0 0*5«ttf2 0 0" 

{is J5*tsii2 1 2 ricm^fEtircmamz l 2 a 4:, 
mmmmz I 2 t±icm^-iEtircmiam2 1 6t^T 30 
FTat5ffliifcw-r?.i:tfe{c, M{^mmz22(Dm^m 

2 3 0ftiJlcJ^fig5n/£^2Cigi52 2 6^#bTV>5o || 

ssJB^ll^col^Tp3zEL^c*•5{c. cn 5. ©seisimsiw 
tcj;oT. m^m2 3ocom^B^'?<omm^mn^^i)'^ 

[0 112] mu mmmm2 1 3±ica^2 1 e^s 
i>frcmfS.^mmt^t. i&mmmz 1 3±(ciii6!g®2 1 

[0 113] Sfc. SIKW112 1 2 rti. SM^S^J: 

T. S*f«ffi2 1 2 r{c¥ff*a|«{fi[iliS*Jgfi8-rSJ:5 

^«#A"!5fefiit^ni.cO-Z:\ ®Ma5A^Stt«ffi2 1 2 r T' 

[0 114] c<D^^iz^ :^^micx^t. mm^m^ so 
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^fflas^w-rsiOigpi e^iait. ^ircommomf^mmti 

[0 115] SW««R{c:l9;tte)n5rjaPg|5 2 l 2 a-^ 
^2iaaJ2 2 6<Df^fflf±, E4»CS^L/£:S|]!fi}g^l©rS 
raa^B 1 3 0 tm^^^cOT^. CCVit'irCOmm^'^ 

fflSf So 

[0 116] :kic. mi 8 (a) is^xf (b) *#BgL 
^S6}eSl2(Dft&©MfflS?8iS«^B2 1 0<D 

i'o<D^^imm(r>mm^mmr^o mis (a) itmm 
j4*i:^riPi*>e)mfc±®0-e*t), 018 (b) {is mi 

8 (a) Ol 8B-1 8B' !^t}&ofc»fBB0-e&So 
[0 117] S)iM«T*^l^^«i|?cOtf*gPfCf9lJTfe 

Os ^©^aa5{cs*f^ig?RA<ig{te>tiTv^«o wffls 
^ss^^S2 0 o43j;t>*2 0 0' ts^t)s ^mmm 

2 1 2 r{CMPgP2 1 2 a {iJgfi!4?nTV>:5:V^ SS*^ 
«R<D5«Hnl«@2 2 2{C60£Dl|2ag|5 2 2 6*^^^^ 
nTV>§o 6 OCOSg 2 taSiS 2 2 2 {* 2 0<DiE7j*S?J&flg 
jaS-rsj;^{cEg?nT*5t)s ■f-+i€tx<D(f >D{cm 1 
8152 1 6*^iag^nTV^So c:oj:'5fj:||ii0igP2 1 6 
fe<J;t?m2i5gP2 2 6^EB-rsc:i;{cJ;oTs ^ti^ 

[0 118] mc. mi 9 (a) *3cttf (b) ^0mL 

e s SlfigJ^M 2 cDffi«MfflM?KS«^SS 2 2 0 CO 

i-^commmmoymm^mm-r^^ mi 9 (a) 
mfimf^i)-^^M.tc±mmr'&*). mi 9 Cb) (4. ^1 

9 (a) <D1 9 B- 1 9 B' ^^^^}^>or^:tBf®laT'feSo 
[0 119] WfflS®S«^B2 2 Olis *flB]«ffi2 
2 2 ±<D^ 2 06152 2 63b^|g|g^lS^{Ciatte.nTV^S 

0 1 8tc^Ltcmmmm^m^S2 1 0 ts* 

[0 12 0] Og|52 2 e^tla^il^CJg^^nSfKSF^-r 
OSI52 2 6{iIE;^|&^:&Sfi!c-rSj;'5{cEBSnTV''5 

o-ps ig^«rtfc^*nssi5^)-*SL^t>'i*-sfcs 2 

OCO^^ K ^ ^^^^^ K ^ tlTV^-S CO 1 1^ 

mm^n^m^a ^ ^co^ 4 ^j-co 1 ti^mmmmiz^^ 
n c (1/4) x4) ) s if^mm<o&si(D(p^ri&ic 
jgfig^n5?s^K^-r>'<o*ti2^)-co 1 *<)^^®ft?{c#$ 
(1/2) x2) 0 s^oTs mmmm^Bm.^m.2 
2o<DimMmtit. nmmm^m^nz 1 04:1^^ 
■esOs ^^^{cMtiTv^s., 

[0 12 1] fibs WfflM?SrBaS^S«2 2 OcOcfc^, 
{Cs (BIS-r5)^^«CDH) {C0gi5 2 2 6 

«m-r5 4:s i!!!SP2 2 6©ififlS<DJSS^^{CgH-rS 
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[0 12 2] *fc> 02 0 (a) tC^LfcWffl^jg^^ 
Tmmz 1 0^132 0 (b) {Cg^bfcMfflS?0tS«^ 

S2 2 0 t^itmtnimi^fi-'tsi^oic. mmmm^mm. 

Tj^mmz 2 OT'ti. ^^«rtfcOg|52 2 6*^#ftLiS: 

[0 1 2 3] ^Ull. flg|5 2 2 6<75SBB«, ±IEOWc|5S 
mtf. 1 (a) . (b) . (c) «3J:l? 

(d) fc^ti^n^-r. MfflSjKB^«^^B2 4 0. 2 

5 0, 2 6 043J;t>"2 7 0coj;-5fciB«-r5<li;*'«T*$ 
[0 1 2 4] 02 1 (a) *3<fet>* (b) {C^LfcJ:^ 

(j2h^W2 1 2 t :^)^Mm^nTv^sgi5^^•) 

2 r) ^ett. Mi^mmicm^-r^mza^z ze^^ 

(0 2 1 (a) ) , ^5V>«, i^ffiJi2^^(CiE:^?* 
fl^ijStf ^J;3{ciEBLTt .fcV'' (02 1 (b) ) o fe^ 
5 A.. (S*t«iS©:;*c#$i:<DSiJ-&) 

[0 12 5] m^mmt'^^^iim^. mz i 

(c) t3j;tf (d) tc^LrcWffl^^Sa^^M2 6 0 
fc'iDF 2 7 0(DJ;^{C, ffiiacDSjlSJl? (SB^mP2 1 

ztrnm-^tifcmm') ^m^f. 'tnp>(Dmmics.mmm 
(.^mmmz z r) ^m.i'f^ctt'^»^L\^\ -r s*? 
-^s mmmmti^iz^<fs:^twimvim^mm%^^icm so 

{C:&§o CO^t^. mZ 1 (c) {C^Lfci^fC, 

(Drnza^zzG^mmmmmcmmLrt^Sii^L. m 

2 2 (d) ICTjkLfc^olC. «i^«tciBB?nsaa52 
2 6 b^^^l^^r(.(c}^fiKbTfeJ:V\ {iL> i^lg®^ 

mcmf^-^n^amz z e *>i^^m«i^icjgfi!c?nsi!i 

n^mmz z 2 (miss 19 (b 9) t 

rjapa5;&^ttTfej;</\ 40 

[0 12 6] ^*3, ^^ffi«3bVjN^V^^^{i:{±, 0 2 1 
(a) Sfcti (b) 4'0|g2flg|52 2 e^r^BSLT*., 
^««fiB2 1 2CDX-vi^{c:fg^-r^il46«l?*ipJfflLT 

[0 12 7] $rc, TFTa®±©mi(nig|52 1 6«:« 
P8U 02 2 (a) *5j;tf (b) fcS^-rffifta^S 2 

8 0(7DJ;'5li:, 5^|6lS«<Dig3iffl^T(c5<ffS-rSfii«tC 
Jf^fiScS n/cm 2 flgp 2 2 6 tc J; -3 T]SS[j*«M^El«]*^ll 

[0 1 2 8] 02 3, 02 4i3J:tf02 5*#Bg 50 
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L^&A^P), MfflS?KS«^Se3 0 0*5j;t;3 1 OcDflfi 

[0 12 9] WfflS?S^«^g3 0 OfcJcCf 3 1 0 
ti, TFT3 4 2i:. T F T 3 4 2<Dy— X«ffii:— (*: 
{Cjgg!c^nfc«^Be«3 43 i:, TFT342 V 
«ffii:-mcJgfi!c^tife^Ei|g3 4 4 i:%WL.TV^ 

«o aW®S3 1 2 t liT F T 3 4 2(0K Wi^««iJc: 

g^^?nT*3*3, jg*fm@3 1 2 x\t^mm (02 4© 

3 1 t^ttetlfcMPgPS 1 2 atcfet/^TSW 

«®3 1 2 t fCjgil^nTl^So S*f««i3 1 2 

r tt, T F T 3 4 2*av\ SO, #^iB!^3 4 3:fej; 

tf^«iHiSi3 4 4 i:;iiagi5T'a^i) J; ^ tcjg^^nrv^ 

«o Mtc, p5fflS?Srs«^^B3 0 0*5J;t>'3 1 Oti, 

«s!is«iffi!a3 4 5^*L> nm^mwmz 

1 2 r tJgiglStlTl-'So 

[0 13 0] 02 3{C^LfcWfflSjgS«^««3 0 0 
tt, 20©3Sjg®igeT (02 5#M) «:*L. ^-tl^tl 

©[fi^t^i aass 1 6*^jgfiK^tiTv^5o i>Hpia«fflij 

{cjBflcffnTo^s^2iaa53 2 6«. 

en, m^wmz 4 3«5j;c?^sBaiK3 4 4jcjt>ffs-rs 

[0 13 1] 02 4fc<):tf02 5{C^LfcMffl^?gS« 
^^@3 1 Oti. ^<02ij§^lgET*^)gfig^nTl/^§jS 
•P, MfflSJ8[SS^^B3 0 0i:a:&oTVSo 
{c, ai/^i7h 3 4 7 {c5*j^:;-rsfflS{c fen 2 a 

gP3 2 eA^Jg^^tlTV-'^.o C:®fitBti:fem2fig|53 2 
6*Jgfig-rS<li:li:J;oT, F^^-rXDEB^MBiJ 

3 2 6 (&;i>v>{iig 1 Cjgi53 1 e^rctip^nsp) ^eb 

■rtl{fiV\ ^fc, MKj^aiHi^3 4 5{±5¥;^a$:&V^ 
Wi^T'J^^^tl*<DT\ c:om2iagP3 2 6cDj£6lT'?t 

fc, 02 5{C^LrcJ;'5{C, {S^iBlSgS 4 3fC>^lRj-r2> 
««tC}g^?tircm2flgP3 2 6(D3ft«lT'^iin*^!fil^ 
UTt, ■(l^Ei^3 4 3-eiS:)t^n5«D-C, 

[0 13 2] sfc. T F Tsmcmi&-^n^m i asps 

1 6«:*PISL, 02 6tC:^-rjiSS«^«3 2 0O<fc^ 
m2iGigi53 2 6{CJ;oTSflt«fflf^gBlRl*^||3K?tlS«} 

[0 13 3] io©iig^ffi«F«9{<:jgtrBSo»?*^a!&« 
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A«B^nrcWfflSjSS«^^S3 0 oA^sitfsoo 
[0 13 5] mmmm^m^mms o 0 Kit. mz ? 

(a) *3ckt>* (b) izmLfciioiC. TFTsmmicm 

f&-^nrcm i ams 1 6 Mi^mmmicmi&-^tircm 
2am3 2 6 i:^WLTv^^o m 1 agi53 1 etisjgffl 

J|!(TtClS(t?>nTfet). Ig2ifig|53 2 eiiSttMJiERtC 10 

[0 13 6] Sjiffii^T{ciattP,nrcig 1 ai^ps 1 etc 

2 6tc<fc5iH(R]^g$ij;'3i:«HvMcM-a-r^o i^fc. mm 

1 2 r{C<fc-pTffit>+lTV^S<DT. ®Mg|53 0 6*S3 

«®CJ;ti^fi!c^n5gMa5 3 0 6(D«ffitcW^mW 

(DiRFams 3oi,cmm.t^n^m^B¥pi^>cDmmvim^ 

[0 1 3 7] 02 8 (a) js^rS (b) iZTnLtcmmm 

jiSlc*3V^TMffl^?S^a^g«3 0 0 Ai:a55:53b\ H 30 
[0 13 8] mz 9fe<tc;03 OtC. —:^(Dm'R<D^1iC 

amffmm-^nrcmmmm^m^mms o o c:fej:tf 3 

[0 13 9] 02 9 (a) fc<ttf Cb) {C^^LiTcMfflS 

m^mm7ms3 0 0 c t f -rmtRmicm^-i^nrzm 

LTfco, 133 0 (a) *5<fct/ (b) icmLfcmmmm 
^mm&S3ooDit. n\^mmmicmm.fEtircm2a 

gi5 3 2 6 ^mmmm r^^ ifs.mmm r © wt? tcis lt 40 

V^^o -=>$0s WfflSiffi^*:^gB3 0 0 C*5<i:tf3 0 

oDfcfev^Tti, s.mmm3 1 2 rT-at3nfceMsi53 
0 6^:n-LT5i/^{cps-rsiasi53!)^iiL;s«fc}g^*n 

[0 14 0] 3Sii®«T{CjgfiSt^tlS?KS,K>{-l'>©S( 
W.^^o Ljb^L^*^6, MfflS?KSa^SB3 0 0C^3 

<fct;3 0 0 DT-{±. mm^3 0 e t/^mm icc-cit^m so 
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««i3 1 2 r) {C<fcoTafctlTV^SOT\ SMai53 0 

yt&mmmRicB^^ti^m^v>^^>i,t^n'en^ 
[0 14 1] ctiii. mmti>ommrj:mmcmmLrc 

WLttS>^Ty^^^>:;f.fm^t^Ctt. SMgi53 0 6* 

a o mmic * ^ tsmsp 3 o e ©«ffi{c¥ff 

iz. ©MSP 3 0 6±©^S^^3 1 *^ S«B{c¥ff 

T% K-o. ^iflgi53 1 6m±^msm.mtcm.^-r^:^ 
m cms ivimmicmmfs::^^) fcss^tctins*^?) 

K^-Oti. eilgi5 3 0 6±®®mfc?gS^?3 1 
111: LT 3 i^TtWicS^f § J: ^ fciSi^ LT v^^o 
[0 14 2] ±izgLftJ:3{c, 1 o©Sg^lgrtfcJKBi 

[0 14 3] cici7?(i. mmmmr ts.mmmR t^m 

[0 14 4] sfc. 2|s^i6f6}gMT'{±, mmmmmc^v: 
m^timBti?>o cntc5tLT> aB[BEin)Mtc^tf>'^f 

iias«r«6-r c i: j; o TiHlBlM*iJ^tf 9 SS^ffl 
ifi^<DJgfi4^?fc9 0' {c:ifiV->ftS (mtfSS* ~8 

9° ) <Dfly^?lyhf^^^mi^^<DT\ m.mJifV'^ 

[0 14 5] 03 2:fe<fctf03 3K, fteOWfflMJRS* 

3 0 0 E 3 OOF ^gri^^WlC^fo 03 2 

isiixsm3 3K^\^rcmmwi&^nm7mm.3 ooe^h 
xS3oo?<oii^\c. s*f^«eR©ogi5:&m-rsi. 

[0 1 4 6] 03 2 (a) *<tt/ (b) (C^LfcMffl^ 
ffi*^^S3 0 0 E*^ ^t|pjS«fillKJ^fiS2nfc^2 
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3 (a) *3j;t>* (b) ic^Lrcmmmm^BmTjkmms 0 
0 F{i, T F Tm^micm^tEtxtzm i osps i 6^3 

CO 1 4 7] EI3 3 (a) fcitf (b) iCTjKVfcmmm 

F TSffiCDMjliS®T{c5^JC5-r5ffi«) tCiOigi? 1 a 
a53 1 6) *^ISlt5.inTV^i.(DT\ mmms l 3i:*§ 

MPgl?3 1 3 a^m^t?>rctb<D/^^—=.>^<OX 

gPA^ mwao^mm (?srB«off^) ^««f-r-5x^- 

■t>-^*feT'feJ;V^o ^3 4. ^3 5:j3<ta^ia3 

6 iCTjk-tmmmm^Bm^mu 3 o o g, 300 h^j^xs 

300 icoiofc. Sftfffi«R{i:Stte>tiSCig|5i:b 

mt^m2a^3 2 6' tm^-^nr^^\.\ 034. 20 

03 5*i<J:tfia3 6(C^L;feck-5tC, ^2i£!igR3 2 6' 
T F TS«i:5*|q]a«fcOK (<fcOM<*:Wf!:{iSI* 

mM3 1 2 r tM[Rl«113 2 2 tOP^) (CCtie>COKPH 

^{s#t-^j;-5tc^it6nT43f). Wi^Bm3 3 0(Dm^ 

CO 1 4 9] <lcDJ;5^«H!c;Srjfffl-r^i:. ?Sb^S3 3 
0 Off ^ ^M^f § X'^— tf^SrgiJffitc ^ It ^ igSS*^^ V ^ 

^«B3 0 0G. 3 00HfeJ:tf3 00 I0D<J;-5fC. ^ 
2iagP3 2 6' A^X--?— «^K5pJffl 

CO 1 5 0] :fe*J. 0 3 4 (a) *3J;t>* (b) iC^Ufc 

-■ 9-fcLr«tg-rsSM««R<r)^2Cig|53 2 6' 

e.^SfgM«:0SCi:*^T?ffSo 03 5 (a) 

(b) t^Lfct^tC. Sjglffl«T{CJ^^-r5^2 40 

ii]igi53 2 6^> 7.-^—^tLxmmt^^mmmR(Dm 
203153 2 6* j^K)i,i&<B^-r^t. assi(Dmmmm 

?iBS^7bMg<=S:S©t:\ h^X Mt*'<|pI±-r.So 0 
3 6 (a) iSj^Xf (b) tC^LrcJ:3{C. T F TSffiffliJ 

roca!'</£<fc^fCif6i^^3 1 3{cWPa5 3 1 3 a% 

Bf&T^xmicis[.^rm 1 a^3 i e^j^gK-e^s© 
CO 1 5 1] 02 7-03 6T'{±, ^i^mmf^x-mm so 
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tfc*\ ^an. 03 7:fe«fct>*0 3 stc^-rwffl^rS^S 

:^^SM3 0 0 J^3J:t^3 0 0K«)J;^{i:. S*fM«R® 
•5^T'fe:ftt/\ 03 7 (a) *5<fct>* (b) tc^L/iJ:^ 

(c. MMmm T ^^t? J: ^ tc 2 ocDstt^iie r ^bbb l 

Tt,J;v>U 03 8 (a) ^J;^' (b) KmLtc^o 

(msMm. m^mm. msb^mmmrjiE) -^tft^ 

CO 1 5 2] 03 9fc<ttf04 o{c, m}&mmT^mts 
rzmiDmmmm^B^^ms o o L^3<fctf 3 0 oM^^i 

CO 1 5 3] 03 9 (a) :tecfct; (b) iC^LfcMfflS 
3 0 0 H±. 331MJIE T 43 J; OP 2 -OCDSM 

mm R o^ti^tiK. MitmiRmicm^fEtircm 2 asp 

3 2 6. 3 2 6' *#LT*3t). — :!?«SStWllER J^Jg 

fi!t^n/cm2iagi53 2 6* t±. X'^— 9■^:LTti^^6■r 
CO 1 5 4] 04 0 (a) isj^lf (b) iC^Lfz^mm 

m^mm^mm 3 0 0 l t f Tm^micmm-^nrzm 
iCigP3 1 e^mmmmTicm-r^tti^iz. stim&m. 
micmm^nrcm 2 asp 3 2 6 • ^-':^<DSMmm r o 

20353 2 6' ti, X^-VtLXi>mm-r^c CCDJ; 
5fC, ffi7?©S*f«lSR<OOg|5*«BSU TFT»Kffl| 

{cjgfig^nfc^i oa53 1 6^]gjiffiigTtieB-rs 
t. ^P^oi6i±i:ilit3XhcD«M*0S«ii:*'«T'# 

CO 1 5 5] ±^i.rcmmm<ommici3{,^x 
a. a«±{c}^fiK^tisosi5i:LT. Rii^^^<Doa5^ 
ea^LfcA^ a^(DBmtc!ni,cmm^tm\^\ 04 1 

(a) , (b) *5J;tf (c) {c^-r*^:^, aSBtcjft 
o fcBfffi}g<**^i-^Ji^-p* S OgP 1 6 ' *fflVT t. J; 

CO 1 5 6] 04 1 (a) , (b) ^^Xf (c) IC^L 

fcoapi 6* t±, mmsimi e s tMii i e 1 1** 
m^otbd 1 6 s mmmm 1 2 co«m (s« 1 1 

Wffil 6 t «*<Tt><i:V>o 

CO 1 5 7] mmmvii)'^s&+^mx^^ami e* 

»fffiJg4^*^PlSP3J^-e|HlSJKcOffi«^,^J6§Ogi5{clt^. 

?KSS3 o(D?gs^j-?3 1 ictiLxmiflimm:ii^m$-r 
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1 (a) , (b) (c) i,c7nLrcmmm^if9&+ 
^m<Da^i 6' ^mi^^t. mmmmmmi^tp^^^ 

CO 1 5 8] 04 2 IC. lgfffiJ^t«J*^llSFgJK-eSi>i!ig|5:$r 
SI51 6" ^<i^fcj|g||«S^^B©JS^a^^fo 04 

mmic-tf]^m (Mm) i^W{ci$;^jis 

(ms e c) =^7rk-rif'yyX'$>^o 04 ZifOOtitgfS 

[0 15 9] a^<o^^x^±^<-r^t. 

[0 16 0] sfc. \simi&v^i)'^t&+^m(oib&i 6* * 

[0161] 04 3{c. as^(Dmmm'iiKtimFimx'&^ 

«EE (V) icM-r^mmmmf^it^^-ro 0431*1© 
mmit. mmmi^timpimx'$>^m^cDm^^m\^ii. 

Sil^]** I +t L, ^tOEBA^^fi^ttt* 4 5 ° IHIIS 

-^^rct^commm^ixfr^t. i+y(i++i 
[0 16 2] am(ommimfmpimxs>^m^. mm so 
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[0 16 3] cnicMLx. amcommBmm+^m 

SJi^Sltl^Itt*. 04 3tc^Lfc<J:'5 

ni£ti^muiEtirct.^ici,io. 5^iji>±^\,\ en 

[0 16 4] $-r. <fcOBtV>||«S^A^||:H?nsaS«: 
04 4 (a) . (b) feJ;Cf (c) ^#B^U*3!j<e)SiW 
•rSo 04 4 (a) . (b) ^jaXf (c) (i. WffiSffl 

mi^<Dm^^'^3 1 (om^m^^misimic^Tmx& 
5o 04 4 (a) iimmmm^m+^m<Da^i & • 
mifp>nx\/^^m-^^m-r±mmx^o. 044 (b) 
iimmmm'^«&Pim<Da^i ettmif^nxh^^m^^ 

S^f±ffi0'X?fet). 04 4 (c) {±, 04 4 (a) fc<fc 
t?(b)©44C-44C' «tC}»orcBnS0{CfflS-r 

So 

[0 1 6 5] 04 4 (c) tC^-Ti^tC. mE.mWijam 

EiRi L /cjsrH^j'? 3 1 A^#«E-r ^(DX\ ccDj^o^jimm 
m\^Lxi^^m^m»^3 KDmmm^mcja-oxymn 

[0 16 6] mmBm'^v&+^mv;&^m^. 044 
(a) icmt^oic. mEEmmimmizmmmf^-r^m^B 

(sv>fcis*^-rsii 1 yji^F D*5j:t?m27?iRis d) 

9iAn^ti:«*WE[pi-r5?SS^?3 i oEipit? ioi®7?ffi^l 
«ff«ieni!lDl^lcM^iH[6lLTV^?,JSS^)-^3 niA«*)t 

icMhximm^^^-r. ytmn<Dm^i)mm^n^o 
[0 16 7] ctiicMvx. mmm^ampimx^^m 
^iat. 04 4 (b) icTjkt^oic. mmmmi 6s<d 
mm^^^fxmmmm-r^m^g^^s lit. ^xa^y^m 
nysmicMLxmm<ommxmftiiLx\.^^(Dx\ myt^ 
<omm{^f^^E(Dj;i5ic^vx%. mymicMLx 

[0 16 8] ijsLfcjcdfc. msmm^i^+^mx$> 

[0 16 9] :kic. <t»)WSV''a«^*Wftgtc*sa* 
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^04 5 (a) fcJ:aP (b) ^#ML^A'SP>Si^-r§o 
13 4 5 (a) fcj;t>' (b) t±> «)EB]*P^O?S^B^?3 

1 cDsai^jt^ffi^^iewfc^-rHr'^So 045 (a) it 

■r±mmT'$>K). 045 (b) iiWimmvitim+^m<D 
asp 16* *'i^tt5)nTi/^5«^*^-r±ffi0T*5o 
CO 1 7 0] mmmvii)m\^m<Dasiii etmif^tir 

«/±^ef]j!ipmc{i, ^4 4 (b) fc^bfci 
1ISf4ffiilMl 6 sJfi^©®rB^?3 Hi. fflf4(B!Jffi 

1 6 s (DM\^mmti iryio u ^si^t^t 10 

(D:/5rfiift73|p](c3*UT|BI^<D6i^-eiBlRlLTV''5o 

tm^t^yi^K, mm<r>m^^=?-3 1 «ffiin^ S4 5 

( a ) fc^f <t ^ {C. jKb^bS 3 0 C0?SS^? 3 1 \t±X 

CO 1 7 1] -ys. }smm^tf^^-\-^m<D{h^\ q- *^ 
\ <nw,^y5m(^y5iSLnyjmt. 044 (a) tc^ 

;^iHiFDt5^tfm2:)?i^SD) fcWLT¥ff$fc{±Sii: 

T-feSo ^tiite. ?srBP3otc«£E^enin-r5i:, mm 
mm\ 6 scDieiBiMSij;^i^§ttTiig?4LfcigB^^^-^3 1 

^-tOite*. 04 5 (b) {C5^t-J:-5tc. 

S73|SlfC>hfLT*>I4 5° cD^^:&-r7j[BllC?Q-:3T@ElPl-r 

1 7? In] F D ilW-nK. — *fcD{i)t«(Dflfi?3 30 

(DiiJiettA^m 2 75-|p] S D i:¥tT{C*S ^ o (C. — *fO{I 

5° ©ft^:^-r73|p3t?'cioTBSln]-r?>fSS5i-^3 1 <D# 

Co 1 7 2] ±aibrc<fe'5{C. tgTSJK4^*^BS+^}^T'& 

Co 1 7 3] ^fe. WfMJ^^^*^«S+*J^Oflgp 1 6' 

LT. 04 1 (a) *3j;t; (b) ^^^5^/^T{i. 40 

^$A.T:^ifig? nrcBS+^JgcD WffiJg«T'fe o T t,±i* 
«D?A«7bM#e)tl^o 04 6 (a) {C^-TJcdfC. 4OC0 

4»tD 1 RalI4«c©3a*#^T«fi!t^n;rclls+^^gT'feo 

TfeiV^U 04 6 (b) tC^fck^tC, 40<D4^<D 
?.K^*^e.{±. 04 1 (a) iSiiXS (b) tC^L/fccfco 
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Co 1 7 4] »fffi}g«A^BSi-^}^®iaa3«Eei9j:&. m 

CO 1 7 5] m^lS.. 04 7 (a) fc<fctf (b) IC^iT 
Mfflii^ag^^S2 9 0 a*5<i:t>*2 9 0 b<D<t-5{C. 

5^isja«±oeigi52 2 6* ^mMm (mmmmz i 2 

t) t?tJtS^5®«5rttCi9:lJTfe<tV^U 04 8 (a) 

*5itf (b) ic7ntnmmm.^B^smm.2 9 0 cfcitf 

2 9 0d<Da:'5{c. *f [pI»K±£Oi£igp 2 2 6 ' ^Sr^ii^ 
« (2IW«ffi2 1 2 t) ^3<fct>*S*f^«e (S*t«ffi2 1 
2 r) OM75-{!:«W?ns<t-5fc^ftT'E>J;V''o T^an^s 
(DmMiS'tblt. 04 7 (a) *5J;t>* (b) tc^LfcSBB 

Sffi^*^&{i04 8 (a) ^i.XS (b) tC^i^LrcEB*^ 

CO 1 7 6] Sfc, 04 7 (a) fcJ:O'04 8 (a) K 

5?5rinl*<iiifi*fct±¥ffi:*SJ;^tOia52 2 6' ^gS 
^^•Tfe±l/^L. 04 7 (b) *5j;t>*04 8 (b) tcf^L 

feStl^{C*5V^T'f>. Cig|52 2 6' ©iEB (+*<Diffit>* 

CO 1 7 7] 04 9, 05 OfeJ:r>'05 1 *#HgL^*^ 
»T®Jg1^*^SS+^J^(DiaSP3 2 6' ^)lt(Rl»K<|iJ{C 
fiB^fcMfflS^SSa^^HS 3 0*3 J; tf 3 4 0(Dmi^m 

0 •^mAm^^-ri.mmx^ t) > 0 5 o 0 4 9 ff© 

5 OA- 5 OA' i^fCj9o/'cBfM0{CfflaU 05 1 
{is MfflS?KS«^S3 4 O*:^iC6^»c^-r±ffi0T* 

ta^o :&*5. tiTcOSi^{c43V^T{i. 0 2 3, 02 4:fe 

J: 0=0 2 5 izTv^i^fcmmmmm^smm 3 o o fe<j;t>' 3 

Co 1 7 8] 04 9. 05 0:^*0*05 1 iC^LfcMffl 

mmmm7mm.3 3 o43j;o*3 4 o«, i^igw^t^tc 2. 

{c. 5Af|fi]«1l3 2 2±{cBfffiJK«*^liiS-h^je©OgP3 2 
CO 1 7 9] 04 9J3cktf0 5 OtC^LfcjSSfflSjS^^ 

S^B3 3 0«. i&^jgs^MS-rsiatcj^LT+^A^ 
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° (Dnm^rji-TJavlC) ^ttP.nfcflg|53 2 6' 
CO 1 8 03 ^4 9s S5OfeJ;t;05 1 tc^Lfciigffl 

mm^BmThmms 3 o43j;t;3 4 o-ef±s mmwMT\H 

3 2 6' ^^ltTtcfc<> ia5 2. 135 3 (a) fej;t>* 10 
(b) {c^-rMfflSJRSS^^SS 5 0©J;9»c, ilifi 

mn T *3<i: t>*s R <^ffi7!rtc#tw^ j; ^ }c asp 

3 2 6' %^ttTt 

CO 1 8 1] ^fc. 05 2. ms 3 (a) *5j;tf (b) 

543ib/cifig|53 2 6' %®ttTfc il^Ls 05 4(CS^-r 
MfflSJffir9a^^«3 6 OcDJ;'5(i:. BSgb/cifigps 2 

6' (.mom^mmicB^-^tirzams 2 6' ^-^t?) 

|B|±A^— f*:(Cj^fig^nfci!lg|53 2 6* ^riSttTfe<fcV\ 
CO 1 8 2] ;S:fc\ ±3^cD^^^cfeV^T{i:, WrffiJKttA^ 20 

[01831^55 (a) *5<fct>* (b) tc. IWffiJg^*^ 30 

^nm(Dm i asp i e i3cfct>*»f®j^«*<iiiS+*j^om 2 
c2.gi5 2 6 • *«i;iisjKffla^^s 1 9 0 ^m^mic^ 
to m5 5 (a) It. m^Bmwnmsi 9o^mjS.mc 
7n-t±mmx'&>:). mss (b) a. mss (a) ffo 
5 5B-55B* micm^fcmmmicmmf^o 
CO 1 8 4] mmmT^mmi 9o«, tfts«i o<d 

?Sb^bS 3 OffliJtcjg^^tlfc^lSOlg 1 flgiS 1 6 i:. jhriPl 

s« 2 0 ©jsss 3 0 mimfS.'^Enrcmi&(Dm zasaz 

4^^^L. ||2iai»2 6' tt, P6+*}^0»fffi}B*e«:W 40 

COl 8 5] 1115 5 (a) tC^LfCcfc^tCs 90(D||1 
OBi5 1 6 {i, 4 0£DiE73*S?*}^^-ra J: d (cEg^ti 

6' *'!(SBLTV^So Sefc. 4OC0^2inig|52 6' 

1 6 i: J]g<^*^BSi-^Jg(D^ 2 flgp 2 6 ' i: ^fflif*^ 

3 0 tcjg^^nsjss K^i'xDisit^^ia^Eifli*^ so 
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CO 1 8 6] 0 5 6 {C> »f®J^«*^BSP3}^<D|| 1 i£!ig|53 
1 6 <fc t>*Bf S}g^^*^BS+*:jg©^ 2 flgp 3 2 6 ' 

^^mmmm^^mma 7 o^m^ffiKm-t. 
CO 1 8 7] mseic^Ltcmmmm^B^mmms 7 0 
it. 2':3(om.mmmT^mu "en^tKDfp^icHLm-r 
^ii^icidi^mms 2 2±icmmmvitm+^m(Dm2 
a^3 2 6' *^}g^?tiTv^So T F Tms.micm^f^ 
nTi^?.micigP3 1 6it. mmmmmcmif^ti. m 
nmms 4 3 43j;t>*^sieiS3 4 4icnj:s.T^mmciSi 

lte.nTV''5o 05 6tc^LftJ;3tc. 600|gli£!igp 

1 6{±. 2-D©iE7?*S^^J^fi!c-r§<fc'9tci2B^nTt> 

satfct. 2o«iE:^rt&?co-^n^n(Dcfi^L>fcS2Ci 
gi52 6' trnmLx^K). ^(Dctic^-ox. mtmm 

CO 1 8 8] ({©ts. ffiffliifficDB2B) M<Dmnmm 

SB<D^g®*f <J; o TSiJffll-r § c i: {c <fc o 

trnm^e- F4:%ifi»^t>*fc«^^— Ktctsiffl^n 

^fi<0-3t«»« (fiflj^ff, TFTa«i:?>f|6lS«) <D 

CO 1 8 9] 
CEIffiOfa^^IKro 

im 1 ] :$:^^{c<i:siiiE^Ai 1 om^em^m. 1 0 0 

<D 1 0©!|^g«Blg50«!ii*«iSW{c^-r BIT'S 0> 
(a) {i±®ia. (b) « (a) cfi®l B-1 B' mc 

m-ofcmmmx^^o 

C02] *fifi}^« 1 <ofl6®^^«^^e 1 1 o(D^^m 

mmxibO. (a) tiSffiilBlAn^. (b) {iSffifliAn 

C0 3 ] HSfeJKSI 1 <Dffi®J0rs«^B \2oay\ o© 
^^^i^o«3t^ii^W{c^-riaT'fe?), (a) f±±ffi 

0. (b) {± (a) (fCSB-SB* «8{i:}9ofc»fffiS 
CBI 4 ] HiD^ji 1 (OfliKO^^a^B 1 3 0 (D 1 0(D 
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Bl. (b) It (a) ff<D4B-4B' i^tCjeofc»fS0 

C0 5 ] iifiaijB^ 1 (om<Dm^m^m i s o © i oo 

(b) « (a) Pf«5B-5B' i^fCjGo/-c»Tffiia 

[me] Els (b) icTni^rcm^BMs oicnm^mtxiL 

ra?] (a) ~ (d) It. m^^^s ucvfm-r^m 
[ia 8 ] m^amn^m. i s o <D^6i-vsmmz'& o . 

(a) ltmE.mmtm. Cb) {iSffiSlSP^ WKI^S 

[0 9] fSfe^^Sl 5 0^0»S±ffi*>P>Mfc^gS5^• 
^ 3 1 «BB|6]^^;£^-r^i^0T?fe ( a ) {i«£E«t 

EnAa«M. (b) itm&mnavim^^to 

mi 01 (a) ~ Cc) 

fflv^p,n5I0Ig|5 1 6 tmnm i 2 a tcESMflS^Uira 
[011] nmBm 1 cDflscD js^^^^m 1 e 0 © 1 o 

O^m^^£O«jfi%«^WfCS^-r0T'fe«?. (a) it± 
mm. (b) « (a) IB-l IB' ISfCj^ofe 

CE 1 2 ] ssss^^B 1 6 0 (Dm^m 3 0 icnm^m 

APLfc^(D»«±ffiA^e,i./c?SS^i'^3 lOBBlR]*^«^ 

[H 1 3 ] mmmm 1 comco^ss^^^H 170010 
(Dmmmm.<Dmm^mii.mc?sk-rmx'^>:). (a) {i± 

ffiia. (b) fi (a) ifiCOl 3B-1 3B* illlcr&-pfc 
[01 4] 01 3 (b) {C^Lfc^^BSOtcltjE^g] 

[015] rSS^s^^B 1 7 0 cDfK^P 3 0 icmj£^m 

[016] mmmm 1 «ft6<o?gB^«^« 1 s 0 o 1 o 

Oi^MlgcO^ig^^^Wfc^-rST'feO. (a) lt± 
mm. (b) {± (a) "ticDl 6 B- 1 6 B' iS|{creo/c 

[017] mmmm 2 ©Mffis^ss^^a 2 0 0 :fe j: 

D' 2 0 0 • CD 1 Oc7))^^M«<Oaig^«ieW{C^-r0-Z? 

0 . ( a ) itmmmm^m^m 200 <d±s0. 

( b ) itmmmm^BmTfkmm. 2 0 0 * cd±m0^ ( c ) 

{* (a) is^XJf (b) (fcOl 7C-1 7C' Htcjt^^fc 
»f®0T-^^„ 
[018] IIS!if^jil2<Offi<OPiffi^}K^^^IS2 1 0 
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(a) {i±ffi0. (b) a (a) (t>©l 8 B- 1 8 B* 

micri^^rcmmmx'$>^o 

[019] IISfimSl2<Df|tS(7)Mffi^^SS^S2 2 0 

© 1 O©!^ffil^C75^Jg^:^^Wli:^-r0T'fe «3 . 

(a) a±®0, (b) « (a) (fxD 1 9 B- 1 9 B' 
*iltc}&ofc»rffi0-??fe5o 

[0 2 0] (a) {iWfflSJ}SB^«*^B2 1 0<r)±ffi 

0> ( b ) ttwfflsjss^^g 2 2 0 (D±mmv$> 

10 So 

[02 1] (a) ~ (d) it. mmBm2(Dm(Dmmm 

4 0. 2 5 0. 2 6 0*3J;!:>*2 7 0©1 

o©i^«ffiigeco«ifi^«^«{c^-r±s0T'fe ?.o 
[02 2] mmmm2(om<Dmmmm^mm^m2 s 0 

(a) (i±ffi0. (b) ii (a) (ti02 2 B-2 2 B" 

[02 3] nmm2(r>mmfmm^nwm^3 0 0 

CD 1 OCOl^ffi^(D«Ji:&1i^WfC^-r±ffl0-Z?SSo 

20 [024] mmm. 2 (DiiknmmmsLWmWfmm. 3 1 0 

<r> 1 ocoi^®iScD«3i^«ieWii:^-r±S0T-^?.o 

[02 5] mimm^wmmz 1 o<d 1 ocongig^ig? 
coffl[5i:&iisff5ic^-r0 2 3 fli© 2 4 A - 2 4 A • Wic 
?&ofc»f®0-efe5o 

[02 6] IIS&^^2cOfl&(DMffiM^@S^S3 2 0 

CD 1 OCOi^*^licO«Jfi:&«^W{C^-r±S0Tfe?.o 
[027] 2 CDflficOMfflSJ^B^S^Sg 300 

A CD 1 OCDi^^lScDl#jg^«^W{C^-r 01?* 0 . 
(a) {i±ffi0, (b) f±»fB0T?feSo 

30 [028] mmm 2 <rim<^mfmm.WBwmm. 300 
B CD 1 ocDj^^«(D«ii;&«^a^(c^-r0i?« t) . 

(a) {±±ffi0. (b) tt»fM0-^SSo 

[029] mmm. 2 (DmrnmwWi^wr^m. 300 
C(D 1 ocD^igM^cD«3fi%if^e^fcs^-r0-efeo> 

(a) «±®0. (b) {i»fS0-Z?SSo 
[030] llfilS^III 2 (Ofl&CDMffi^^g$^B 300 
DcD 1 OCDi^^^cDlSjg*1i^W{C^-r0TJ6?), 
(a) «±S0, (b) {i»f®0ra55o 
[03 1] Mffi^idSS^^SS 0 0 D(D%g€3 3 0 

[0 3 2] IISfiJ^^2cDflfecDMffiSjSS«^S«3 0 0 
E CD 1 OCDi^^l^c7)«liS«r:^«(c5^-r 0T'fe 0 , 
(a) (i±®0. (b) {iWrffiS-^aSSo 
[03 3] IISfi}g«l2cD{tecDMfflS}8[S«5^B3 0 0 
F CD 1 OCDi^^lg5<D«iii*)^SW{C^-r0T-fe 0. 
(a) ti±ffi0. (b) {iBf®0T'fe§o 
[03 4] IISfgJgS2cDfl6cDW«SrlSSa^gS3 0 0 

50 (a) {i±iB0, (b) «Bfffi0T*feSo 
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[035] nmmm 2 (Dimmmmm^Bm^mm. 300 

(a) i,i±mm. (b) immmx'&^o 

[ia 3 6 ] mmmm 2 ©faoMfflSjKs«s^« 300 

I CO 1 OiD^^ffi^<Dffi[5fi^^^S^{C^-r0-Z?St), 

(a) «±ffi^, (b) (d:»f®iaT'fe-5o 

[037] 2 Offi©MfflM?KS^^e 300 

(a) «±ffiia. (b) {iifffiiaT'fe^o 

[038] mmmm 2 (Dimmmmmm^mm 300 10 

(a) {i±ffi0, (b) immMx$>^o 

[03 9] ^SS}eSl2(D<i|}cDMffl^^rB«^^S3 0 0 

LCD I -ocDmmmmcomm^mAmic^rmx'^)*). 

(a) {±±ffi0. (b) itmmmx&^o 

[040] ^ssjKffi 2 offiwj^fflsjsas^sg 300 

M« 1 'ocDmmmmcDmm^im.micmtmx$>*). 

(a) {i±ffi0. (b) {itBfE0T*aBSo 

[04 1] :^^mic^?>mmm7rMmicm^^ibn^mcD 

agpi 6' ^^SWIC^-THT'^?). (a) *5J;Z>' 20 

(b) a±ffi0, (c) (a) 45<fcD' (b) tti®4 1 

c-4 1 c- micm-3rzmsmx&?>. 

[0 4 2] »fffijett*^l»SRmT'feSi£lgl5^fii;^fc^KrH« 

[04 3] a^<DmmmvitimFimx$>^m'^^^:fa 
s^cDmmmviti^m-[-^BT&^m'^(DWimmE. (v) 

[04 4] mmmmtamcDm^^'f-s i <DBBisittfi8*«i 

^fi^tc^-rsTfeo. (a) iimmmvzif'v&+^mcDa 30 
gPA-^sttetxTv^sw^^^t-iffis. (b) immm 

(c) l± (a) fc'JcO' (b) <04 4C-4 4C' miC^ 

ofcif®0-r-^5o 

[04 5] «jEH]Ap^®fS^i)-? 3 1 comi^vm^m^ 

^^t?>nTv^si^^;g:^■r±ffi0. (b) immmm'^ 
^i-'fmcDa^timif^nr\^^^m'^^7n-r±mmx& 

[0 4 6] da) ^^tf ih) It. :^^m^Cj;:^mmm 40 

-r±s0T'^So 

[047] mmi&m 2 (omo^mmmm^^m 290 
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a fc<fct>*2 9 0 bcD 1 -DcomMw^cDm^^m^mc^ 
rmx& 0 . ( a ) immmmmm^^mm 2 9 0 a co± 
ffi0. ( b ) immmm^Bm^mm. 290b <o±s0-e 

[048] mmmm 2 comcDmmmm^Bmimm 290 
c*5.fctf290doi ■z>cDmmmmcDmm^mAmc^ 
rmx& o , ( a ) immmmmm^s 2 9 0 c ®± 

® 0. ( b ) {±i5fflSjKS«^^e 2 9 0 d ©±®0-z? 
[049] HfiSm 2 OftecOMfflMiS^B^^a 330 
[050] MfflS^S«^^B 3 3 0 ® 1 OWI^^mHE 

(75«j§*iiSfi^t^-r04 gtf'ws 0 A-5 0 A' ssic 

[05 1] ^%)^ji2<Dffi(DpfMS^S£^iS3 4 0 

CO 1 Ocr)i^^«cD«3t«r«SW{C^-r±®0T'$.So 

[05 2] mmmm2cDm<Dmmmm&m^S3 50 

[053] 3 5 0 CO 1 OcOi^^^l^ 

cDmm^m^miz^tmmmv$> . ( a ) {i0 5 2 tf 

CD53A-53A' i^fcSJ-^fcKfffiSx (b) «05 2 
*<D53B-53B' jaiCiGofcBfffiST^So 

[05 4] mmmm2<j:)m<Dmmmm^Bm^mm3 e o 
CO 1 •ocom^mmcomm^mjS.»nc^t±mmx&^o 

[05 53 2|c^Ra{cJ:Sffi<OSISSlJg^co?KS*^« 1 

9 oco 1 -ocDmmmmcDmm^m^mic^irmx&K). 

(a) tt±ffi0. (b) « (a) ffcOS 5 B-5 5 B' 
[05 63 *SIWlcJ;Sffi(OilSSJgfi|cOMfflS?K«a^ 

^«3 7 o£D 1 o©ii^^jge<osiii%«ise«jc5^-r±® 

0T'fe5o 
[1^^c03iW3 
1 0 T FTW6 

1 1 ij^txm^ 

1 2 

16. 16' am 

1 6 s mmmm 
1 6 1 a® 

2 0 WiRlSffi 

2 1 

3 0 m^^m 

3 1 

1 0 0 m^m^m 
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* NOTICES * 

jrpo and NCI PI are not: responsible for any 
damages caused by the use of t:his translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a liquid crystal display, especially this invention has a wide-field-of- 
view angle property, and relates to the liquid crystal display which displays high display grace. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display of a thin light weight is used 
as a display used for the display of a personal computer, or the display of a Personal Digital 
Assistant device. However, it has the fault that the conventional twist nematic mold (TN mold) and a 
super twist nematic mold (STN mold) liquid crystal display have a narrow angle of visibility, and 
various ED is performed in order to solve it. 

[0003] There is a method which adds an optical compensating plate as a typical technique for 
improving the angle-of- visibility property of the liquid crystal display of TN mold or a STN mold. 
There is a horizontal electric-field method which impresses horizontal electric field to a liquid crystal 
layer to the front face of a substrate as other methods. The liquid crystal display of this horizontal 
electric-field method is fertilized in recent years, and attracts attention. Moreover, there is a DAP 
(Deformation of vertical Aligned Phase) method using the perpendicular orientation film as 
orientation film using the nematic liquid crystal ingredient which has a negative dielectric constant 
anisotropy as a liquid crystal ingredient as other techniques. This is one of the armature-voltage 
control birefringence (ECB: electrically controlled birefringence) methods, and controls permeability 
using the form birefiingence of a liquid crystal molecule. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in a manufacture process, although a horizontal 
electric- field method is one of the effective methods as a wide-field-of-view comification technique, 
since a production margin is remarkable and narrow compared with the usual TN mold, it has the 
problem that stable production is difficult. This needs the further ED, in order for the gap of the 
direction of a transparency shaft (polarization shaft) of a polarizing plate to the gap unevenness 
between substrates or the orientation shaft of a liquid crystal molecule to be for influencing display 
brightness and a contrast ratio greatly, to control these with high precision and to perform stable 
production. 

[0005] Moreover, in order for the liquid crystal display of a DAP method to perform the uniform 
display without display nonuniformity, it is necessary to perform orientation control. There is the 
approach of carrying out orientation processing by carrying out rubbing of the front face of the 
orientation film as the approach of orientation control. However, if rubbing processing is performed 
to the perpendicular orientation film, it is not [ that it is easy to generate a rubbing muscle in a 
display image ] suitable for mass production. 

[0006] As an approach of on the other hand performing orientation control, without performing 
rubbing processing, slanting electric field are generated by forming a slit (opening) in an electrode, 
and the approach of controlling the direction of orientation of a liquid crystal molecule by the 
slanting electric field is also devised (for example, JP,6-301036,A and JP,2000-47217,A). However, 
by the approach currently indicated by the above-mentioned official report as a result of the 
invention-in-this-application person's examination, the orientation condition of the field of the liquid 
crystal layer corresponding to opening of an electrode is not specified, but the continuity of the 
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orientation of a liquid crystal molecule is not enough, and it becomes the rough display a result with 
it difficult [ to continue for the whole picture element and to acquire the stable orientation 
condition]. 

[0007] This invention was made in order to solve the above-mentioned problem, it has a wide-field- 
of-view angle property, and aims at offering the high liquid crystal display of display grace. 
[0008] 

[Means for Solving the Problem] The 1st electrode which the liquid crystal display by this invention 
has the liquid crystal layer prepared between the 1st substrate, the 2nd substrate, and said 1st 
substrate and said 2nd substrate, and was prepared in said liquid crystal layer side of said 1st 
substrate, With the 2nd electrode prepared in said liquid crystal layer side of said 2nd substrate, it 
has two or more picture element fields where each is specified. Said 1st substrate Corresponding to 
each of two or more of said picture element fields, it has 1st at least one heights which have the 
sloping side face in said liquid crystal layer side. Said two or more picture element fields, 
respectively said inner liquid crystal layer In electrical-potential-difference the condition of not 
impressing, take a perpendicular orientation condition substantially and it sets in the electrical- 
potential-difference impression condition. It has the configuration which displays when the 
orientation condition of said liquid crystal layer changes according to the impressed electrical 
potential difference including a part of 1st liquid crystal domain [ at least ] which takes the radial 
inclination orientation condition centering on said 1st at least one heights, and the above-mentioned 
purpose is attained by that. 

[0009] Said 1st at least one heights may be configurations of two or more of said picture element 
fields currently formed inside, respectively. 

[0010] Said 1st at least one heights may be two or more 1st heights, and you may be the 
configuration of including two or more 1 st liquid crystal domain of two or more picture element 
fields with which, as for an inner liquid crystal layer, each takes a radial inclination orientation 
condition in an electrical-potential-difference impression condition, respectively. 
[001 1] Said 1st electrode may have 1st at least one opening, and said 1st at least one heights may be 
configurations currently formed in said at least one 1st opening circles. 
[0012] Said inner liquid crystal layer is set in the electrical-potential-difference impression 
condition, respectively. 2nd at least one heights which said two or more picture element fields boil 
said 2nd substrate, respectively, and correspond and have the sloping side face — said liquid crystal 
layer side — having ~ said two or more picture element fields — As for the inclination direction of a 
liquid crystal molecule [ in / including a part of 2nd liquid crystal domain / at least / which takes the 
radial inclination orientation condition centering on said 2nd at least one heights / said 1 st liquid 
crystal domain ], it is desirable to consider as the configuration which is following the inclination 
direction of the liquid crystal molecule in said 2nd liquid crystal domain. 

[0013] Said 2nd electrode has 2nd at least one opening. Said two or more picture element fields, 
respectively said inner liquid crystal layer In an electrical-potential-difference impression condition, 
the inclination direction of the liquid crystal molecule in said 1st liquid crystal domain including the 
2nd Uquid crystal domain which takes the radial inclination orientation condition centering on said 
2nd at least one opening It is good also as a configuration which is following the inclination 
direction of the liquid crystal molecule in said 2nd liquid crystal domain centering on said 2nd at 
least one opening. 

[0014] Said 2nd electrode may have 2nd at least one opening, and said 2nd at least one heights may 
be configurations currently formed in said at least one 2nd opening circles. 

[0015] Said 2nd at least one heights may be the configurations containing two or more 2nd heights 
formed in each outside of two or more of said picture element fields. 

[0016] As for the cross-section configuration where said 1st set plate surface of said 1st at least one 
heights was met, it is desirable to have symmetry-of-revolution nature. 

[0017] The cross-section configuration where said 1st set plate surface of said 1st at least one heights 

was met may be a configuration which is an approximate circle form. 

[0018] The cross-section configuration where said 1st set plate surface of said 1st at least one heights 
was met may be a configuration which is the abbreviation cross-joint form prolonged along the 1st 
direction and the 2nd direction which carry out an abbreviation rectangular cross mutually. 
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[0019] It may have further the polarizing plate of the pair prepared in the outside of said 1st substrate 
and said 2nd substrate, and the polarizing plate of said pair may be a configuration arranged so that 
one polarization shaft of the polarizing plate of said pair may become [ the polarization shaft of 
another side of the polarizing plate of said pair ] parallel to said 2nd direction in parallel with said 1st 
direction. 

[0020] As for the configuration seen firom [ of said 1st substrate of said 1st at least one opening ] the 
normal, it is desirable to have symmetry-of-revolution nature. 

[0021] As for the cross-section configuration where said 2nd set plate surface of said the at least one 
2nd heights was met, it is desirable to have symmetry-of-revolution nature. 

[0022] As for the configuration seen fi-om [ of said 2nd substrate of said 2nd at least one opening ] 
the normal, it is desirable to have sjmimetry-of-revolution nature. 

[0023] Said 1st at least one heights are two or more 1st heights, and, as for a part of [ at least ] 1st 
heights of two or more of said 1st heights, it is desirable to be arranged so that it may have 
symmetry-of-revolution nature. 

[0024] Said 1st at least one opening is two or more 1st openings, and, as for apart of [ at least ] 1st 
opening of two or more of said 1st openings, it is desirable to be arranged so that it may have 
symmetry-of-revolution nature. 

[0025] Said the at least one 2nd heights are two or more 2nd heights, and, as for a part of [ at least ] 
2nd heights of two or more of said 2nd heights, it is desirable to be arranged so that it may have 
synmietry-of-revolution nature. 

[0026] Said 2nd at least one opening is two or more 2nd openings, and, as for a part of [ at least ] 
2nd opening of two or more of said 2nd openings, it is desirable to be arranged so that it may have 
symmetry-of-revolution nature. 

[0027] As for the include angle to the front face of said 1st substrate of said sloping side face of said 
1st heights and/or said 2nd heights, and/or said 2nd substrate, it is desirable that it is [ 5 degree or 
more ] 85 degrees or less, and it is still more desirable that it is 50 degrees or less. 
[0028] Each of two or more of said picture element fields has two or more fields where the thickness 
of said liquid crystal layer differs mutually, either [ at least ] said 1st substrate or said 2nd substrate 
has the level difference section (boundary section) among said two or more fields, and said level 
difference section is good also as a configuration covered with said 1st electrode or said 2nd 
electrode. As for a part of [ at least ] 1st heights of said 1st at least one heights, at this time, being 
surrounded by said level difference section is desirable. 

[0029] In the above-mentioned configuration, said 1st electrode has a transparent electrode and a 
reflector, each of two or more of said picture element fields has the transparency field which displays 
by the transparent mode, and the reflective field which displays in reflective mode, and the thickness 
of said liquid crystal layer of said transparency field is especially effective in a liquid crystal display 
equipped with a larger configuration than the thickness of the liquid crystal layer of said reflective 
field. 

[0030] Said 1st substrate has fiirther the active component prepared corresponding to each of two or 
more of said picture element fields, said 1st electrode is prepared for said two or more picture 
element fields of every, it is the picture element electrode switched by said active component, and 
the configuration which is at least one coimterelectrode which counters said two or more picture 
element electrodes can be used for said 2nd electrode. Typically, a counterelectrode is formed as a 
single electrode covering the whole viewing area. 

[0031] Said 2nd substrate has fiirther the active component prepared corresponding to each of two or 
more of said picture element fields, said 2nd electrode is prepared for said two or more picture 
element fields of every, it is the picture element electrode switched by said active component, and 
the configuration which is at least one counterelectrode which coxmters said two or more picture 
element electrodes can also be used for said 1st electrode. 
[0032] Hereafter, an operation is explained. 

[0033] The Uquid crystal display by this invention is a liquid crystal display in the perpendicular 
orientation mode in which a liquid crystal layer takes a perpendicular orientation condition 
substantially at the time of no electrical-potential-difference impressing. Typically, the liquid crystal 
layer of a perpendicular orientation mold is obtained by carrying out orientation of the nematic liquid 
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crystal which has a negative dielectric anisotropy by the perpendicular orientation film. Two or more 
heights which have an inclination side face are prepared in one side (for example, TFT substrate) of 
the substrate of the pair arranged so that a liquid crystal layer may be pinched. Since orientation of 
the liquid crystal molecule is perpendicularly carried out to the front face of the inclination side face 
(typically covered by the perpendicular orientation film) of heights, the liquid crystal molecule 
which exists around heights inclines in a radial focusing on heights. Liquid crystal molecules other 
than [ the great portion of] the liquid crystal molecule near the inclination side face of heights are in 
a perpendicular orientation condition. 

[0034] If an electrical potential difference is impressed to this liquid crystal layer, a liquid crystal 
molecule will fall in the direction of orientation of the liquid crystal molecule which inclined in 
response to the effect of the inclination side face of heights (orientation restraining force, the so- 
called achoring effectiveness), and the direction to adjust. Extent (tilt angle) from which a liquid 
crystal molecule breaks down falls depending on field strength so greatly that electric field are 
strong, and the direction of orientation of a liquid crystal molecule approaches horizontally. Since 
the direction where a liquid crystal molecule falls is an inclination orientation direction 
[ effectiveness / of the inclination side face of heights / achoring / radial ] centering on heights, at the 
time of electrical-potential-difference impression, the liquid crystal domain of a radial inclination 
orientation condition is formed in a liquid crystal layer. In the liquid crystal domain of a radial 
inclination orientation condition, since the direction of orientation of a liquid crystal molecule is 
distributed in the direction of an omnidirection angle, it can improve the angle-of- visibility property 
of a liquid crystal display about an omnidirection. 

[0035] Two or more above-mentioned heights are prepared corresponding to a picture element field 
so that a radial inclination orientation domain may be formed in the liquid crystal layer of each 
picture element field. For example, at least one heights are formed in each picture element field, and 
the radial inclination orientation domain centering on heights is formed in the liquid crystal layer in a 
picture element field. Or two or more heights are formed around a picture element field (for 
example, field corresponding to source wiring, gate wiring, etc.), and the liquid crystal layer in a 
picture element field may be made to consist of sets of a part of two or more radial inclination 
orientation domains formed focusing on each heights. Of course, the two above-mentioned 
configurations may be combined. 

[0036] In the liquid crystal display of this invention, the radial inclination orientation domain is 
formed using the orientation restraining force of the inclination side face of heights. If the extemal 
force over a liquid crystal ingredient is lost even if an impact joins a liquid crystal display, for 
example and the orientation of a liquid crystal layer is in disorder, since the orientation restraining 
force of an inclination side face acts also at the time of no electrical-potential-difference impressing, 
radial inclination orientation will be reconstructed focusing on heights. In this point, it has a 
predominance compared with the configuration which forms radial inclination orientation using the 
slanting electric field generated with the electrode which has opening (slit). 

[0037] The display property of a liquid crystal display originates in the orientation condition (optical 
anisotropy) of a liquid crystal molecule, and shows an azimuth dependency. In order to reduce the 
azimuth dependency of a display property, it is desirable that the liquid crystal molecule is carrying 
out orientation by the equivalent probability to all the direction of an azimuth. Moreover, it is still 
more desirable that the liquid crystal molecule in each picture element field is carrying out 
orientation by the equivalent probability to all the direction of an azimuth. Therefore, as for heights, 
it is desirable to have a configuration which forms a liquid crystal domain so that the liquid crystal 
molecule in each picture element field may carry out orientation by the equivalent probability to all 
the direction of an azimuth. 

[0038] By making the cross-section configuration where the substrate side of heights was met into 
the configuration which has symmetry-of-revolution nature, an omnidirection can be covered and an 
angle-of-visibility property can be made into homogeneity. As for a cross-section configuration, it is 
desirable to have the high order symmetry-of-revolution nature more than 4 more times symmetry- 
of-revolution nature (for example, a square and a round shape) more than 2 times symmetry-of- 
revolution nature. 

[0039] Moreover, the orientation restraining force over a liquid crystal molecule becomes large, so 
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that the area of the inclination side face of heights is large. For example, if the cross-section 
configuration of heights is made into an abbreviation cross-joint form, area of an inclination side 
face can be enlarged comparatively and orientation restraining force over a liquid crystal molecule 
can be enlarged comparatively. Therefore, radial inclination orientation can be stabilized further and 
a speed of response can be raised. Furthermore, when a cross-section configuration adopts the 
configuration which is an abbreviation cross-joint form, permeability and a contrast ratio can be 
raised by making in agreement the polarization shaft orientations of the polarizing plate of the pair 
arranged at a cross Nicol's prism condition, and the direction (two directions which carry out an 
abbreviation rectangular cross mutually) where a cross joint is prolonged. 

[0040] Moreover, in the configuration which prepares two or more heights, the liquid crystal domain 
which takes radial inclination orientation can be arranged to homogeneity by arranging two or more 
heights so thatit may have symmetry-of-revolution nature (to the shape of for example, a tetragonal 
lattice). 

[0041] The orientation of a liquid crystal molecule can be fiirther stabilized by using the orientation 
restraining force by the slanting electric field by the electrode equipped with opening with the 
achoring effectiveness by the inclination side face of heights. If heights are formed in the opening 
circles prepared in the electrode, since the orientation regulation direction by slanting electric field is 
in agreement with the orientation regulation direction by the inclination side face, radial inclination 
orientation of the liquid crystal molecule can be carried out to stability. Also as for the configuration 
seen fi"om [ of opening ] the normal, it is desirable to have symmetry-of-revolution nature, and it is 
desirable cross-section formation of heights and that it is the same (mutually similar relation). Of 
course, opening may be prepared in a different location fi-om heights. However, when arranging two 
or more openings, it is desirable to arrange so that it may have symmetry-of-revolution nature. 
Moreover, as for arrangement with heights and opening, it is desirable to take one arrangement 
which has the symmetry of revolution complementary. For example, when opening is transposed to 
heights, it is desirable to be arranged so that two or more heights containing the permuted heights 
may have symmetry-of-revolution nature. 

[0042] There is not necessarily no need of being arranged so that these all may cover the whole 
picture element field and may have symmetry-of-revolution nature, when preparing two or more 
heights and/or openings in a picture element field. For example, if a tetragonal lattice (4 times 
symmetry-of-revolution nature) is made into a smallest unit and a picture element field is constituted 
by those combination, the whole picture element field can be covered and orientation of the liquid 
crystal molecule can be substantially carried out by the equivalent probability to all the direction of 
an azimuth. Namely, the liquid crystal layer of a picture element field should just be formed as the 
aggregate of the liquid crystal domain (for example, two or more liquid crystal domains arranged in 
the shape of a tetragonal lattice) arranged so that it might have symmetry-of-revolution nature (or 
axial symmetry nature). 

[0043] the liquid crystal display of the invention in this application — setting — above-mentioned 
heights ~ and — or the orientation of a liquid crystal molecule can be further stabilized by preparing 
heights and/or opening in the substrate (for example, an opposite substrate or a color filter substrate) 
of another side arranged so that while might be formed and opening might counter a substrate 
through a liquid crystal layer like the above. Of the orientation restraining force which the heights 
and/or opening which are prepared in the liquid crystal layer side of the substrate of another side 
have, the liquid crystal domain of a radial inclination orientation condition is formed at the time of 
electrical-potential-difference impression. 

[0044] It is desirable to form so that the radial inclination orientation centering on the heights and/or 
opening of a substrate of another side and the radial inclination orientation centering on one heights 
and/or opening of a substrate may become continuously mutually. For that purpose, when it sees 
fi-om a direction perpendicular to a substrate, as for the heights of one substrate and/or opening, and 
the heights and/or opening of a substrate of another side, being arranged so that it may not lap 
mutually is desirable. As for each, it is desirable to be arranged so that it may have symmetry-of- 
revolution nature, as mentioned above. When it follows, for example, each is arranged in the shape 
of a tetragonal lattice, it is desirable to arrange the heights and/or opening of each substrate so that 
the lattice point of the tetragonal lattice which the heights and/or opening of a substrate of another 
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side form in each core of two or more tetragonal lattices which one heights and/or opening of a 
substrate form may be located. Of course, one substrate and the substrate of another side may 
interchange mutually. 

[0045] In addition, since the field corresponding to heights may produce optical leakage, it is 
desirable to prepare in the field corresponding to auxiliary capacity wiring which does not prepare in 
the periphery (for example, field corresponding to scan wiring or signal wiring) of a picture element 
field, or does not let the light in a picture element field pass. If heights are prepared in such a 
location, deterioration of display grace can be controlled. 

[0046] Since the liquid crystal display by this invention has heights in one [ at least ] substrate (for 
example, a TFT substrate or a color filter substrate), it can form in the liquid crystal layer of a 
perpendicular orientation mold the stable liquid crystal domain which takes a radial inclination 
orientation condition at the time of electrical-potential-difference impression. 
[0047] Like the mold liquid crystal display both for transparency reflective (for example, refer to 
JP,1 1-101992,A) which has a transparency field and a reflective field to each picture element field 
especially, in the so-called liquid crystal display of the multi-gap method which has the liquid-crystal 
layer from which thickness differs in one picture element field, the orientation of a liquid-crystal 
molecule is that of turbulence or a cone in response to the effect of a level difference, and it is 
difficult to form the liquid-crystal domain of radial inclination orientation stable enough only by the 
orientation restraining force of slanting electric field. However, if the heights which have a suitable 
inclination side face are prepared and the core of radial inclination orientation is formed according to 
the orientation restraining force of the front face, controlling [ form an electrode so that a level 
difference may be covered, and ] the discontinuity of the orientation of the liquid crystal molecule by 
the level difference according to the effectiveness of electric field according to this invention, stable 
radial inclination orientation is realizable. If heights are surrounded by the level difference section 
especially covered with the electrode, the discontinuity of the orientation of the liquid crystal 
molecule by the level difference will be controlled effectively. 

[0048] Since the angle-of- visibility property of a liquid crystal display is improved according to this 
invention, a very high-definition display is realized by applying to an active matrix liquid crystal 
display especially. 
[0049] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, 
referring to a drawing. 

[0050] (Operation gestalt 1) Since it has the outstanding display property, the liquid crystal display 
by this invention is used suitable for an active matrix liquid crystal display. Below, the operation 
gestalt of this invention is explained about the active matrix liquid crystal display which used the 
thin film transistor (TFT). This invention is not restricted to this but can be applied to the active 
matrix liquid crystal display and simple matrix liquid crystal display using M^. Moreover, below, 
although the operation gestalt of this invention is explained to an example, this invention is not 
restricted to this but can apply a transparency mold liquid crystal display to the mold liquid crystal 
display both for transparency reflective, or a reflective mold liquid crystal display. 
[0051] In addition, in this application specification, the field of the liquid crystal display 
corresponding to the "picture element" which is the smallest unit of a display is called a "picture 
element field." In a color liquid crystal display, the "picture element" of R, G, and B is equivalent to 
one a "pixel." The counterelectrode with which a picture element field counters with a picture 
element electrode and a picture element electrode in an active matrix liquid crystal display specifies 
a picture element field. Moreover, in a simple matrix liquid crystal display, each field where the train 
electrode prepared in the shape of a stripe and the line electrode prepared so that it may intersect 
perpendicularly with a train electrode cross mutually specifies a picture element field. In addition, in 
the configuration in which a black matrix is prepared, the field corresponding to opening of a black 
matrix will be equivalent to a picture element field among the fields where an electrical potential 
difference is strictly impressed according to the condition that it should display. 
[0052] The structure of one picture element field of the liquid crystal display 100 of the operation 
gestalt 1 by this invention is explained referring to drawing 1 (a) and (b). Below, a color filter and a 
black matrix are omitted for the simplicity of explanation. Drawing 1 (a) is the plan seen from the 
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substrate normal, and drawing 1 (b) is equivalent to the sectional view which met the IB- IB' line in 
drawing 1 (a). Drawing 1 (b) shows the condition of not impressing the electrical potential difference 
to a liquid crystal layer. 

[0053] The liquid crystal display 100 has the liquid crystal layer 30 prepared between the active- 
matrix substrate (it is called a 'TFT substrate" below.) 10, the opposite substrate (it is also called a 
"color filter substrate") 20, and the TFT substrate 10 and the opposite substrate 20, The liquid crystal 
molecule 31 of the liquid crystal layer 30 has a negative dielectric constant anisotropy, and with the 
perpendicular orientation film (un-illustrating) prepared in the front face by the side of the liquid 
crystal layer 30 of the TFT substrate 10 and the opposite substrate 20, when the electrical potential 
difference is not impressed to the liquid crystal layer 30, as shown in drav^ng 1 (b), it carries out 
orientation perpendicularly to the front face of the perpendicular orientation film. At this time, it is 
said that the liquid crystal layer 30 is in a perpendicular orientation condition. However, the liquid 
crystal molecule 3 1 of the liquid crystal layer 30 in a perpendicular orientation condition may incline 
a little from the normal of the front face (front face of a substrate) of the perpendicular orientation 
film according to the class of perpendicular orientation film, or the class of liquid crystal ingredient. 
Generally, the condition that the liquid crystal molecule shaft (it is also called "axial bearing".) 
carried out orientation at the include angle of about 85 degrees or more is called a perpendicular 
orientation condition to the front face of the perpendicular orientation film. 
[0054] The TFT substrate 10 of a liquid crystal display 100 has the picture element electrode 12 
formed in the transparence substrate (for example, glass substrate) 1 1 and its front face. The opposite 
substrate 20 has the counterelectrode 22 formed in the transparence substrate (for example, glass 
substrate) 21 and its front face. According to the electrical potential difference impressed to the 
picture element electrode 12 arranged so that it may counter mutually through the liquid crystal layer 
30, and a counterelectrode 22, the orientation condition of the liquid crystal layer 30 for every 
picture element field changes. A display is performed with change of the orientation condition of the 
liquid crystal layer 30 using the phenomenon in which the polarization condition and amount of the 
light which penetrates the liquid crystal layer 30 change. 

[0055] Heights 16 are formed in the center of the picture element electrode 12 which a liquid crystal 
display 100 has. Heights 16 are truncated cones which have 16s of inclination side faces, and 16t of 
top faces. 16s of inclination side faces inclines at the include angle theta to the front face (parallel to 
the front face of a substrate 1 1) of the picture element electrode 12. There may not be 16t of top 
faces and heights 16 may be cones. 

[0056] As the front face of these heights 16 has the perpendicular stacking tendency (the 
perpendicular orientation film (un-illustrating) is typically formed so that heights 16 may be 
covered.) and showed it to drawin g 1 (b), orientation of the liquid crystal molecule 31 is carried out 
almost perpendicularly to these according to the achoring effectiveness of 16s of inclination side 
faces, and 16t of top faces. Since the cross-section configuration where the field of the substrate 1 1 
of heights 16 was met is circular (refer to drawing 1 (a)), inclination orientation of the surrounding 
liquid crystal molecule of heights 16 is carried out to a radial a core [ heights 16 ]. The liquid crystal 
molecule 3 1 of other most is in a perpendicular orientation condition. 

[0057] Since other liquid crystal molecules 31 incline so that it may have consistency with the radial 
inclination orientation formed of the achoring effectiveness of 16s of inclination side faces of heights 
16 if an electrical potential difference is impressed to the liquid crystal layer 30 of such a condition, 
the liquid crystal domain of a radial inclination orientation condition is formed. This situation is 
explained referring to drawing 2 (a) and (b). here — the liquid crystal molecule 31 — an electrical- 
potential-difference impression condition — setting — a radial — and orientation is inclined and 
carried out. Then, in this application specification, such an orientation condition will be called 
"radial inclination orientation." Moreover, the field of the liquid crystal layer which takes radial 
inclination orientation about one core will be called a liquid crystal domain. 
[0058] Drawing 2 is a fragmentary sectional view of a liquid crystal display 110 which has two or 
more heights 16 to one picture element field. As for drawing 2 (a), drawing 2 (b) shows typically the 
orientation condition of the liquid crystal molecule 3 1 at the time of electrical-potential-difference 
impression (halftone electrical potential difference) at the time of no electrical-potential-difference 
impressing. 
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[0059] As shown in drawing 2 (a), only the Uquid crystal molecule 31 near the heights 16 is carrying 
out inclination orientation of the liquid crystal molecule 31 to the radial by setting a symmetry axis 
SA as the core of heights 16 at the time of no electrical-potential-difference impressing. If an 
electrical potential difference is impressed to this liquid crystal layer 30, as shown in drawing 2 (b), 
other liquid crystal molecules in a picture element field will carry out orientation so that it may have 
consistency in radial inclination orientation focusing on heights 16, and will form a liquid crystal 
domain. Two liquid crystal domains which set a sjmimetry axis SA as the core of two heights 16, 
respectively, and one liquid crystal domain which has a symmetry axis SB in the center of two 
heights 16 are formed at drawing 2 (b). In order to form at stability the liquid crystal domain which 
has a symmetry axis SB in the center of the adjoining heights 16, it is desirable to arrange two or 
more heights 16 so that it may have symmetry-of-revolution nature. For example, the liquid crystal 
domain in the radial inclination orientation condition of having a symmetry axis SB can be formed in 
the core of four heights 16 by arranging so that four heights 16 may form a tetragonal lattice at 
stability. Thus, the orientation of the liquid crystal molecule 3 1 between the liquid crystal domains 
which take the radial incUnation orientation formed in the liquid crystal layer of the liquid crystal 
display of this invention is continuation, consequently can realize very stable radial inclination 
orientation. 

[0060] In addition, although the cross-section configuration where the field of the substrate 1 1 of 
heights 16 was met although the heights 16 of a truncated-cone form were illustrated is not restricted 
circularly, in order to form the liquid crystal domain of stable radial inclination orientation, it is 
desirable to have the cross-section configuration which has symmetry-of-revolution nature, and it is 
desirable to have the high order symmetry-of-revolution nature more than 4 more times symmetry- 
of-revolution nature more than 2 times symmetry-of-revolution nature. 
[0061] Moreover, as for the tilt angle theta of 16s of inclination side faces of heights 16, it is 
desirable that it is within the limits of 5 degrees or more 85 degrees or less in order to carry out 
inclination orientation of the liquid crystal molecule 3 1 to stability. In addition, since optical leakage 
may arise according to the birefringence effectiveness of the liquid crystal molecule 3 1 which carried 
out inclination orientation according to the achoring effectiveness of 16s of inclination side faces at 
the time of no electrical-potential-difference impressing and it may become the cause of a fall of a 
contrast ratio, as for the tilt angle theta of 16s of inclination side faces of heights 16, it is desirable 
that it is 50 degrees or less. 

[0062] In addition, although the heights 16 which have the sloping side face may be formed using a 
dielectric with high transparency, if it forms using an opaque dielectric, the advantage that the 
optical leakage resulting fi-om the retardation of the liquid crystal molecule 3 1 which is carrying out 
orientation according to the achoring effectiveness of 16s of inclination side faces of heights 16 can 
be prevented will be acquired. The application of a liquid crystal display etc. responds and any are 
adopted should just determine. When a photopolymer is used in any case, there is an advantage 
which can simplify the process which carries out patteming corresponding to opening 12a. In order 
to acquire sufficient orientation restraining force, the height of the heights 16 which have the sloping 
side face should just be range which is about 0.5 micrometers - about 3 micrometers, when the 
thickness of the liquid crystal layer 30 is about 3 micrometers. As for the height of the heights 16 
which generally have the sloping side face, it is desirable by below the thickness of the liquid crystal 
layer 30 that it is within the limits of or more about 1/6. 

[0063] Next, the structure of one picture element field of other liquid crystal displays 120 of the 
operation gestalt 1 is explained, referring to drawing 3 (a) and (b). Drawing 3 (a) is the plan seen 
from the substrate normal, and drawin g 3 (b) is the sectional view which met the 3B-3B' line of 
drawing 3 (a). 

[0064] In addition to two or more 1st heights 16 formed in the liquid crystal layer 30 side of the TFT 
substrate 10, the liquid crystal display 120 has two or more 2nd heights 26 formed in the liquid 
crystal layer 30 side of the opposite substrate 20. The 1st heights 16 are substantially [ as the heights 
16 of a liquid crystal display 100 ] the same, and its 2nd heights 26 are substantially [ as the 1st 
heights 16 ] the same. 

[0065] As shown in drawing 3 (a), the 1st nine heights 16 are arranged so that four tetragonal lattices 
may be formed, and the 2nd heights 26 are located at each core of four tetragonal lattices. The 2nd 
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four heights 26 also form the tetragonal lattice. Thus, the radial inclination orientation condition of 
the liquid crystal domain formed in the liquid crystal layer 30 at the time of electrical-potential- 
difference impression is further stabilized by arranging the 1st heights 16 and the 2nd heights 26. 
[0066] In addition, although the example which formed the thing of the same configuration for the 
2nd heights 26 in the same height substantially with the 1st heights 16 was shown, it can also change 
suitably here. However, it is desirable to satisfy the tilt-angle range which also mentioned the 2nd 
heights 26 above about the 1st heights 16, a cross-section configuration, height, and the conditions 
about arrangement. 

[0067] Next, the structure of one picture element field of other Hquid crystal displays 130 of the 
operation gestalt 1 is explained, referring to drawing 4 (a) and (b). Drawing 4 (a) is the plan seen 
from the substrate normal, and drawing 4 (b) is the sectional view which met the 4B-4B* line of 

drawing 4 (a), 

[0068] In addition to two or more 1st heights 16 formed in the liquid crystal layer 30 side of the TFT 
substrate 10, the liquid crystal display 130 has two or more opening 22a formed in the 
counterelectrode 22 of the opposite substrate 20. Opening 22a points out the part from which the 
electric conduction film of the counterelectrodes 22 formed from the electric conduction film (for 
example, ITO film) was removed. The 1st heights 16 are substantially [ as the heights 16 of a liquid 
crystal display 100 ] the same. Although opening 22a acts so that radial inclination orientation may 
be stabilized like the 2nd heights 26 of a liquid crystal display 120, it differs in the 2nd heights 26 
and acts only at the time of electrical-potential-difference impression. As for the configuration of 
opening 22a, and arrangement, it is desirable to satisfy the same conditions as the 2nd heights 26. 
There is especially no limit in the magnitude of opening 22a. Moreover, it can be intermingled and 
the 2nd heights 26 and opening 22a can also be used. 

[0069] Next, the structure of one picture element field of other liquid crystal displays 150 of the 
operation gestalt 1 is explained, referring to drawing 5 (a) and (b). Drawing 5 (a) is the plan seen 
from the substrate normal, and drawing 5 (b) is the sectional view which met the 5B-5B* line of 
drawing 5 (a). 

[0070] Although this liquid crystal display 150 does not equip the opposite substrate 20 side with the 
configuration which has orientation restraining force which forms radial inclination orientation like 
liquid crystal displays 100 and 200, it has opening 12a formed not only in the heights 16 but in the 
picture element electrode 12 in the TFT substrate 10 side. 

[0071] As shown in drawing 5 (a), it is arranged so that nine openings 12a may form four tetragonal 
lattices, and every one heights 16 are formed in each opening 12a. The configuration where it saw 
from the substrate normal of opening 12a is circular, and is circular. [ of a cross-section 
configuration parallel to the substrate side of heights 16 ] Moreover, the core of opening 12a and the 
core of heights 16 are in agreement. 

[0072] When electric field are not impressed to the liquid crystal layer 30, as shown in drawing 5 (b), 
only the surrounding liquid crystal molecule of heights 16 is carrying out radial inclination 
orientation of the liquid crystal molecule (achoring layer). This condition is the same as that of the 
case where the picture element electrode 12 convex section 16 which does not have opening 12a 
shown in drawing 1 (b) is formed. If an electrical potential difference is impressed between the 
picture element electrode 12 and a counterelectrode 22, slanting electric field will be generated on 
the outskirts of an edge of opening 12a, and the radial inclination orientation of the liquid crystal 
molecule 31 will be stabilized by it. An operation of this slanting electric field is explained referring 
to drawing 6 - drawing 8 . 

[0073] Drawing 6 shows the electric field generated when an electrical potential difference is 
impressed to the liquid crystal layer 30 shown in drawing 5 (b) using the equipotential line EQ. The 
equipotential line EQ becomes parallel to the front face of the picture element electrode 12 and a 
counterelectrode 22 within the liquid crystal layer 30 located between the picture element electrode 
12 and a counterelectrode 22. Moreover, in the field corresponding to opening 12a of the picture 
element electrode 12, it falls and the slanting electric field expressed with the potential line EQ, such 
as having inclined, are formed in the liquid crystal layer 30 of the edge section (inside circumference 
of opening 12a including the boundary (extent) of opening 12a) of opening 12a. The torque which is 
going to carry out orientation of the axial bearing of the liquid crystal molecule 31 to parallel 
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(perpendicular to line of electric force) to the equipotential line EQ acts on the liquid crystal 
molecule 31 which has a negative dielectric anisotropy. Therefore, in the opening 12a right-hand 
side edge section, it carries out in the direction of a clockwise rotation, it inclines in the direction of a 
counterclockwise rotation in the opening left-hand side edge section, respectively (rotation), and 
orientation of the liquid crystal molecule 31 on the edge section of opening 12a is carried out in 
parallel with the equipotential hne EQ. 

[0074] Here, change of the orientation of the liquid crystal molecule 31 is explained to a detail, 
referring to drawing 7 . If electric field are generated by the liquid crystal layer 30, the torque to 
which orientation of the axial bearing tends to be carried out in parallel to the equipotential line EQ 
will act on the liquid crystal molecule 31 which has a negative dielectric constant anisotropy. If the 
electric field expressed with the perpendicular equipotential hne EQ to axial bearing of the liquid 
crystal molecule 3 1 occur as shown in drawing 7 (a), it will act on the Uquid crystal molecule 3 1 by 
the probability for the torque which makes it incline in a clockwise rotation or the direction of a 
coimterclockwise rotation to be equal. Therefore, in the parallel monotonous liquid crystal layer 30 
in inter-electrode [ of mold arrangement ] which counters mutually, the liquid crystal molecule 31 
which receives the torque of the direction of a clockwise rotation, and the liquid crystal molecule 31 
which receives the torque of the direction of a counterclockwise rotation are intermingled. 
Consequently, change in the orientation condition according to the electrical potential difference 
impressed to the liquid crystal layer 30 may not take place smoothly. 

[0075] If the electric field (slanting electric field) expressed with the potential line EQ, such as 
having inclined to axial bearing of the Hquid crystal molecule 31, in tiie edge section of opening 12a 
of a liquid crystal display 150 occur as shown in drawing 6 , as shown in drawing 7 (b), the liquid 
crystal molecule 3 1 incline in the direction (the example of illustration counterclockwise rotation) 
with few amounts of inclinations for become the equipotential line EQ and parallel. Moreover, as 
shown in drawing 7 (c), the liquid-crystal molecule 3 1 located in the field which the electric field 
expressed with the perpendicular equipotential line EQ to axial bearing of the liquid-crystal molecule 
31 generate inchnes in the same direction as the liquid-crystal molecule 31 located on [, such as 
having inchned, ] the potential line EQ so that the liquid-crystal molecule 31 and the orientation 
which are located on [, such as having inclined, ] the potential line EQ may become continuously (it 
has consistency like). 

[0076] If the electric field which form the shape of toothing which the equipotential line EQ 
followed like shown in drawing 3 (d) are impressed, the liquid crystal molecule 3 1 located on the flat 
equipotential line EQ will carry out orientation so that it may have consistency with the direction of 
orientation regulated with the liquid crystal molecule 31 located on each potential line EQ, such as 
having inclined. In addition, the thing "which is located on the equipotential line EQ" and "which is 
located in the electric field expressed with the equipotential line EQ" is meant. 
[0077] Since heights 16 were formed in opening 12a, as the liquid crystal display 150 was shown in 
drawing 8 (a) at the time of no electrical-potential-difference impressing, the liquid crystal molecule 
31 which is carrying out orientation perpendicularly to the sloping side face, and the liquid crystal 
molecule 3 1 which is carrying out orientation perpendicularly to the level fi^ont face exist. 
[0078] If an electrical potential difference is impressed to the liquid crystal layer 30, since the 
electric field expressed with the potential line EQ, such as having been shown in drawing 6 , will be 
generated by the liquid crystal layer 30, the liquid crystal molecule 31 which exists in the edge 
section of opening 12a of the picture element electrode 12 inclines in response to the effect of 
slanting electric field. It is comparatively large, slanting electric field act even on the liquid crystal 
molecule 31 which was almost carrying out perpendicular orientation at the time of no electrical- 
potential-difference impressing, and the liquid crystal molecule 31 which carries out inclination 
orientation in response to the achoring effectiveness of the inclination side face of heights 16 makes 
the range where slanting electric field reach incline to being very small. The inclination direction of 
the Hquid crystal molecule 31 by the slanting electric field generated by the edge section of this 
opening 12a is adjusted with the inclination direction of the liquid crystal molecule 31 by the 
achoring effectiveness of the inclination side face of the heights 16 formed in opening 12a. 
Therefore, the radial inclination orientation shown in drawing 8 (b) is stable from the radial 
inclination orientation shown in drawing 2 (b) ( drawing 2 (b) and drawing 8 (b) are mimetic 
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diagrams, and not shown [ this difference ] in addition). 

[0079] Signs that the orientation condition of the hquid crystal molecule 31 shown in drawing 8 (a) 
and (b) was observed along the direction of a substrate normal from the opposite substrate 20 side 
are shown in drawin g 9 (a) and (b). 

[0080] electrical-potential-difference the condition of not impressing shown in drawing 9 (a) — if it 
is — the pole near the circumference of heights 16 — only few liquid crystal molecules are carrying 
out inclination orientation, and orientation of the liquid crystal molecule of other fields is 
substantially carried out at right angles to space. In drawing 9 (a), since it is easy, the liquid crystal 
molecule is not illustrated. 

[0081] In an electrical-potential-difference impression condition, as shown in drawing 9 (b), the 
liquid crystal molecule 31 carries out orientation to a radial a core [ heights 16 ]. It is shown that the 
picture element electrode 12 with which the edge has opening 12a rather than the other end prepares 
the edge where the point of the liquid crystal molecule 31 drawn in the shape of an ellipse is shown 
black, and the liquid crystal molecule 31 inclines so that closely [ the ******** substrate 10 side ]. 
Also in the following drawings, it is the same. 

[0082] Four liquid crystal domains which set each symmetry axis as nine liquid crystal domains 
which set each symmetry axis as nine heights 16 at the time of electrical-potential-difference 
impression, and the core of four tetragonal lattices which nine heights 16 form are formed in one 
picture element field of a liquid crystal display 150 so that clearly from drawing 9 (b). The 
orientation of the liquid crystal molecule 3 1 is continuing on the boundary between the liquid crystal 
domains of these 13 (adjustment). 

[0083] In addition, it acts with the orientation restraining force by slanting electric field being natural 
only at the time of electrical-potential-difference impression, but the strength is dependent on field 
strength (magnitude of applied voltage), therefore, field strength — being weak (that is, applied 
voltage being low) ~ when the orientation restraining force by slanting electric field is weak and 
extemal force joins a liquid crystal panel, radial inclination orientation may collapse by flow of a 
liquid crystal ingredient Unless only the electrical potential difference which will once generate the 
slanting electric field which demonstrate orientation restraining force strong enough if radial 
inclination orientation collapses is impressed, radial inclination orientation is not restored. On the 
other hand, the orientation restraining force by the inclination side face of the heights 16 which have 
the sloping side face is very strong as it acts regardless of applied voltage and is known as achoring 
effectiveness of the orientation film. Therefore, even if a flow of a liquid crystal ingredient arises and 
radial inclination orientation once collapses, the liquid crystal molecule 31 near the ramp of the 
heights which have the sloping side face is maintaining the same direction of orientation as the time 
of radial inclination orientation. Therefore, if a flow of a liquid crystal ingredient stops and prattles, 
radial inclination orientation will be restored easily. 

[0084] In the liquid crystal display 150 of the operation gestalt 1, radial inclination orientation is 
stabilized by operation of the slanting electric field generated with the picture element electrode 12 
with which opening 12a is formed rather than the case (for example, liquid crystal display 120 of 
drawing 2 ) where only heights 16 are formed. 

[0085] In addition, although the square picture element electrode 12 is illustrated vmtil now, the 
configuration of the picture element electrode 12 is not restricted to this. Since the general 
configuration of the picture element electrode 12 is approximated to a rectangle (a square and a 
rectangle are included), it can arrange opening 12a regularly in the shape of a tetragonal lattice, if 
opening 1 2a is regularly arranged so that a liquid crystal domain may be formed in all the fields in a 
picture element field even if the picture element electrode 12 has configurations other than a 
rectangle (for example, it illustrated ~ as ~ the shape of a tetragonal lattice), the effectiveness of this 
invention can be acquired. 

[0086] As the heights 16 which have an inclination side face are shown in drawing 10 (a), being 
formed in opening 12a is desirable, but as shovm in dravsdng 10 (b), it may be formed so that the 
periphery of heights 16 may cover the edge of opening 12a. However, as shown in drawing 10 (c), it 
is not desirable that edge 12e of the surrounding picture element electrode 12 of opening 12a is 
formed on the inclination side face of heights 16. If edge 12e of the picture element electrode 12 is 
formed on the inclination side face of heights 16, since the orientation restraining force by the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/4/2006 



JP,2003-167253,A [DETAILED DESCRIPTION] 



Page 12 of 25 



electric field generated in the field will act on hard flow with the orientation restraining force of the 
inclination side face of heights 16, the radial inclination orientation of a liquid crystal molecule is in 
disorder. 

[0087] In addition, left-handed rotation or the cxirled form clockwise radial inclination orientation of 
the radial inclination orientation of the liquid crystal molecule 3 1 is more stable than simple radial 
inclination orientation as shown in drawing 9 (b). In addition, curled form orientation here expresses 
the orientation condition of the liquid crystal molecule in a liquid crystal stratification plane (inside 
of a substrate side). The curled form orientation seen when a little chiral agent is added into a liquid 
crystal ingredient will hardly change along the thickness direction of the liquid crystal layer 30, if the 
direction of orientation of the liquid crystal molecule 31 hardly changes spirally along the thickness 
direction of the liquid crystal layer 30 like the usual twist orientation and the direction of orientation 
of the liquid crystal molecule 3 1 is seen in a minute field. That is, in the cross section (cross section 
in a field parallel to a stratification plane) of the location of what of the thickness direction of the 
liquid crystal layer 30, it is in the same orientation condition and most twist deformation which met 
in the thickness direction of the liquid crystal layer 30 is not produced. However, if it sees in the one 
whole liquid crystal domain, a certain amoimt of twist deformation will have occurred. 
[0088] If the ingredient which added the chiral agent is used for the nematic liquid crystal ingredient 
which has a negative dielectric anisotropy, the liquid crystal domain where the liquid crystal 
molecule 3 1 takes left-handed rotation or clockwise curled form radial inclination orientation 
focusing on opening 12a will be formed at the time of electrical-potential-difference impression. 
Right-handed rotation or left-handed rotation is decided by the class of chiral agent to be used. 
Therefore, since the direction which is rolling the surroundings of the liquid crystal molecule 31 
which stands at right angles to the substrate side of the liquid crystal molecule 31 which is carrying 
out the radial inclination by forming the liquid crystal domain which takes curled form radial 
inclination orientation at the time of electrical-potential-difference impression can be made the same 
about all liquid crystal domains, the uniform display without a rough deposit is attained. 
Furthermore, since the direction which is rolling the surroundings of the liquid crystal molecule 31 
which stands at right angles to a substrate side has become settled, the speed of response at the time 
of impressing an electrical potential difference to the liquid crystal layer 30 also improves. 
[0089] Furthermore, also in the liquid crystal layer of a whorl orientation condition, if many chiral 
agents are added, if its attention is paid to the minute field, the orientation of the liquid crystal 
molecule 31 will come to change spirally along the thickness direction of the liquid crystal layer 30 
like the usual twist orientation. 

[0090] In the orientation condition that the orientation of the liquid crystal molecule 31 does not 
change spirally along the thickness direction of the liquid crystal layer 30, in order that a 
perpendicular direction or the liquid crystal molecule 31 which is carrying out orientation in parallel 
may not give phase contrast to incident light to the polarization shaft of a polarizing plate, the 
incident light which passes through the field of such an orientation condition does not contribute to 
permeability. For example, observation of the picture element field in the white display condition of 
a liquid crystal display that the polarizing plate has been arranged at the cross Nicol's prism 
condition observes the quenching pattem of a cross joint clearly in the center section of the liquid 
crystal domain which carried out radial inclination orientation. 

[0091] On the other hand, while a perpendicular direction or the liquid crystal molecule 31 which is 
carrying out orientation in parallel also gives phase contrast to the polarization shaft of a polarizing 
plate to incident light in the orientation condition that the orientation of the liquid crystal molecule 
31 changes spirally, along the thickness direction of the liquid crystal layer 30, the optical activity of 
light can also be used. Therefore, since the incident light which passes through the field of such an 
orientation condition also contributes to permeability, the liquid crystal display in which a bright 
display is possible can be obtained. For example, if the picture element field in the white display 
condition of a liquid crystal display that the polarizing plate has been arranged at the cross NicoFs 
prism condition is observed, the quenching pattem of the cross joint of the center section of the 
liquid crystal domain which carried out radial inclination orientation will become indefinite, and will 
become bright at the whole. In order to improve the use effectiveness of the light by optical activity 
efficiently, as for the twist angle of a liquid crystal layer, it is desirable that it is about 90 degrees. 
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[0092] In addition, the thing with the curled form more desirable radial inchnation orientation is the 
same also about the case where radial inclination orientation is formed only using heights 16 and/or 
heights 26, without not being restricted when opening 12a is formed, but forming opening 12a. 
[0093] Next, the structure of one picture element field of other liquid crystal displays 160 of the 
operation gestalt 1 is explained, referring to drawing 1 1 (a) and (b). Drawing 1 1 (a) is the plan seen 
from the substrate normal, and drawing 1 1 (b) is the sectional view which met the 1 lB-1 IB' line of 
drawing 1 1 (a). 

[0094] A liquid crystal display 160 is equivalent to what permuted the TFT substrate 10 of the liquid 
crystal display 120 mentioned above with the TFT substrate 10 of a liquid crystal display 150, and 
has the opposite substrate 10 of the same structure substantially with the TFT substrate 10 of the 
above-mentioned liquid crystal display 150 as substantially as the same TFT substrate 10 of 
structure, and the opposite substrate 20 of a liquid crystal display 120. 
[0095] Two or more opening 12a is arranged by the picture element electrode 12 of the TFT 
substrate 10 in the shape of a tetragonal lattice, and every 1st one heights 16 are formed in each 
opening 12a. Two or more 2nd heights 26 are formed in the liquid crystal layer 30 of the opposite 
substrate 20, and it is arranged so that it may be located in each center of the tetragonal lattice which 
the 1st heights 16 (and opening 12a) of the TFT substrate 10 form. 

[0096] The orientation condition of the liquid crystal molecule 3 1 when observing the liquid crystal 
display 160 of an electrical-potential-difference impression condition along the direction of a 
substrate normal from the opposite substrate 20 side is shown in drawing 12 . Four liquid crystal 
domains which set each symmetry axis as the core of the 2nd heights 26 arranged at nine liquid 
crystal domains which set each symmetry axis as the 1st nine heights 16 (and opening 12a) at the 
time of electrical-potential-difference impression, and the core of four tetragonal lattices which the 
1st nine heights 16 form are formed in one picture element field of a liquid crystal display 160 so 
that clearly fi-om drawing 12 . The orientation of the liquid crystal molecule 3 1 is continuing on the 
boundary between the liquid crystal domains of these 13 (adjustment). 

[0097] Since not only the 1st heights 16 but opening 12a is prepared in the TFT substrate 10 of a 
liquid crystal display 160, while radial inclination orientation is further stabilized rather than the 
liquid crystal display 120 shown in drawing 3 , a speed of response is also improved. 
[0098] Next, the structure of one picture element field of other liquid crystal displays 170 of the 
operation gestalt 1 is explained, referring to drawing 13 (a) and (b). Drawing 13 (a) is the plan seen 
from the substrate normal, and drawing 13 (b) is the sectional view which met the 13B-13B' line of 
drawing 13 (a). 

[0099] A liquid crystal display 170 is replaced with the 2nd heights 26 of a Uquid crystal display 
160, and it has opening 22a formed in the counterelectrode 22. As explained referring to drawing 4 , 
opening 22a acts so that radial inclination orientation may be stabilized like the 2nd heights 26 of a 
liquid crystal display 160. This situation is explained referring to drawing 14 . 
[0100] Drawing 14 shows the electric field generated when an electrical potential difference is 
impressed to the liquid crystal layer 30 shown in drawing 13 (b) using the equipotential line EQ. 
Slanting electric field are generated by the edge section of opening 12a and opening 22a so that 
clearly from drawing 14 . The orientation regulation direction by the electric field generated by the 
edge section of opening 22a is the same as the orientation regulation direction by the inclination side 
face of heights 26, and it acts so that radial inclination orientation may be stabilized like heights 26. 
However, it differs in the 2nd heights 26 and acts only at the time of electrical-potential-difference 
impression. As for the configuration of opening 22a, magnitude, and arrangement, it is desirable to 
satisfy the same conditions as the 2nd heights 26 mentioned above. Moreover, it can be intermingled 
and the 2nd heights 26 and opening 22a can also be used. 

[0101] The orientation condition of the liquid crystal molecule 31 when observing the liquid crystal 
display 170 of an electrical-potential-difference impression condition along the direction of a 
substrate normal from the opposite substrate 20 side is shown in drawing 15 . Four liquid crystal 
domains which set each symmetry axis as the core of opening 22a arranged at nine liquid crystal 
domains which set each symmetry axis as the 1st nine heights 16 (and opening 12a) at the time of 
electrical-potential-difference impression, and the core of four tetragonal lattices which the 1st nine 
heights 16 form are formed in one picture element field of a liquid crystal display 170 so that clearly 
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from drawing 15 . The orientation of the hquid crystal molecule 31 is continuing on the boundary 
between the liquid crystal domains of these 13 (adjustment). 

[0102] Furthermore, in order to strengthen the orientation restraining force by the side of the 
opposite substrate 20, as shown in the liquid crystal display 180 of drawing 16 , opening 22a may be 
formed in a counterelectrode 22, and the configuration which forms the 2nd heights 26 in opening 
22a may be adopted. 

[0103] (Operation gestalt 2) Since the stability of the radial inclination orientation of a liquid crystal 
molecule improves according to this invention, the advantage becomes remarkable by applying to 
the liquid crystal display of the structure where the orientation of a liquid crystal molecule tends to 
become unstable. For example, in the so-called liquid crystal display of the multi-gap method which 
has the liquid crystal layer from which thickness differs in one picture element field like the mold 
liquid crystal display both for transparency reflective which has a transparency field and a reflective 
field to each picture element field, it is difficult for the orientation of a liquid crystal molecule to be 
that of turbulence or a cone, and to obtain stable radial inclination orientation in response to the 
effect of a level difference. For example, even if it prepared opening in the electrode and generated 
slanting electric field as a result of the invention-in-this-application person's examination, it turned 
out that it is difficult to obtain radial inclination orientation stable enough. 

[0104] The operation gestalt 2 explains the operation gestalt which applied this invention to the mold 
(henceforth "mold in two ways") liquid crystal display both for transparency reflective. 
[0105] The structure of the mold liquid crystal display in two ways of the operation gestalt 2 is 
explained referring to drawing 17 (a), (b), and (c). 

[0106] drawing 17 — (— a — ) — two ways — a mold — a liquid crystal display — 200 — a plan — 
drawing 17 — (— b ~) — two ways — a mold — a liquid crystal display ~ 200 — ' — a plan — drawing 
17 „ („ c -) ~ drawing 17 - (- a ~) - and - (- b -) ~ 17 - C - 17 ~ C ~ ' ~ a line -- having met - 
- a sectional view — it is . In addition, in these drawings, since it is easy, a color filter, a black matrix, 
TFT, etc. are omitted. 

[0107] The mold liquid crystal display 200 in two ways and the picture element electrode 212 of 200' 
have 212t of transparent electrodes, and reflector 212r. The transparency field T where a transparent 
electrode 212 displays by the transparent mode is specified, and the reflective field R where reflector 
212r displays in reflective mode is specified. 212t of transparent electrodes is formed for example, 
from an ITO layer, and reflector 212r is formed for example, in an alvmiinum layer. In addition, it 
can replace with a reflector 212 and can also use combining a transparence conductive layer and. a 
reflecting layer. 

[0108] The ttiickness of the hquid crystal layer 30 of the transparency field T is formed so that it 
may become larger than the thickness of the liquid crystal layer 30 of the reflective field R. This is 
for adjusting the retardation of the transmitted light which passed the liquid crystal layer 30 of the 
transparency field T, and the retardation of the reflected light which passed the Uquid crystal layer 30 
of the reflective field R, and it is desirable to make thickness of the liquid crystal layer 30 of the 
transparency field T into twice [ about ] the thickness of the liquid crystal layer 30 of the reflective 
field R. 

[0109] The difference in the thickness of this liquid crystal layer 30 is given by forming for example, 
reflector 212r on an insulating layer 213, and forming 212t of transparent electrodes in opening 213a 
formed in the insulating layer 213. 212t of transparent electrodes is electrically cormected to the 
drain electrode of TFT (un-illustrating), and reflector 212r is connected to 212t of transparent 
electrodes within opening 213a of an insulating layer 213. Reflector 212r is formed so that the level 
difference formed of opening 213a may be covered. Of course, opening 213a may be a crevice. 
[0110] By the mold liquid crystal display 200 in two ways, and 200', mutual arrangement with the 
reflective field R and the transparency field T differs so that drawing 17 (a) and the comparison with 
(b) may show. These arrangement is not restricted to the illustrated example, but can adopt various 
arrangement. However, since the field in which the element which does not penetrate light, such as 
wiring (scan wiring and signal wiring) and TFT, is formed cannot be used as a transparency field T, 
it has the advantage to which the area of the substantial picture element field which can be used for a 
display is expandable by forming the reflective field R in the field in which the element which does 
not penetrate light is formed. 



http://wv^4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/4/2006 



JP,2003-167253,A [DETAILED DESCRIPTION] 



Page 15 of 25 



[0111] The mold liquid crystal display 200 in two ways and 200' have the 2nd heights 226 formed in 
the liquid crystal layer 230 side of a counterelectrode 222 while having opening 212a formed in 
reflector 212r, and the 1st heights 216 formed on 212t of transparent electrodes in a TFT substrate 
side. As the operation gestalt 1 was explained in full detail, the radial inclination orientation of the 
liquid crystal molecule of the liquid crystal layer 230 is stabilized by such orientation restraining 
force, of course, it is not restricted to the illustrated configuration, but as the operation gestalt 1 
explained, various heights and openings formed in the electrode can be boiled and combined. 
[0112] However, if the configuration which formed the transparent electrode 213 convex section 216 
is adopted, since heights 216 can be formed in the process of patterning for forming the transparent 
resin layer (a thing with photosensitivity being desirable) used as an insulating layer 213, and 
forming opening 213 on a transparent electrode 213, there is an advantage which can simplify a 
manufacture process. 

[0113] Moreover, as for reflector 212r, forming so that a level difference may be covered is 
desirable. Since electric field which form the equipotential line parallel to reflector 212r as be alike, 
alias a wrap, are generated in a level difference, radial inclination orientation more stable than the 
time of the level difference section not being covered by reflector 212r is obtained. 
[0114] Thus, since according to this invention the heights 16 which have a suitable inclination side 
face are formed and the core of radial inclination orientation is formed according to the orientation 
restraining force of the fi-ont face, controlling [ form an electrode so that a level difference may be 
covered, and ] the discontinuity of the orientation of the liquid crystal molecule by the level 
difference according to the effectiveness of electric field, stable radial inclination orientation is 
realizable. 

[0115] Since the operation of opening 212a or the 2nd heights 226 prepared in the reflective field R 
is the same as that of the liquid crystal display 130 of the operation gestalt 1 shown in drawing 4 , the 
explanation is omitted here. 

[0116] Next, the structure of one picture element field of other mold liquid crystal displays 210 in 
two ways of the operation gestalt 2 is explained, referring to drawing 18 (a) and (b). Drawing 1 8 (a) 
is the plan seen from the substrate normal, and drawing 18 (b) is the sectional view which met the 
18B-18B* line of drawing 18 (a). 

[0117] The transparency field T is established in the center section of the picture element field, and 
the reflective field R is established in the periphery. Unlike the mold liquid crystal display 200 in 
two ways, and 200*, opening 212a is not formed in reflector 212r. The 2nd six heights 226 are 
formed in the counterelectrode 222 of the reflective field R. The 2nd six heights 222 are arranged so 
that two tetragonal lattices may be formed, and the 1st heights 216 are arranged at each core. Thus, 
by arranging the 1st heights 216 and the 2nd heights 226, the Uquid crystal domain of eight radial 
inclination orientation centering on each is formed in stability. 

[0118] Next, the structure of one picture element field of other mold liquid crystal displays 220 in 
two ways of the operation gestalt 2 is explained, referring to drawing 19 (a) and (b). Drawing 19 (a) 
is the plan seen from the substrate normal, and drawing 19 (b) is the sectional view which met the 
19B-19B' line of drawing 19 (a). 

[0119] The mold liquid crystal display 220 in two ways is the point that the 2nd heights 226 on a 
counterelectrode 222 are formed outside the picture element field, and differs from the mold liquid 
crystal display 210 in two ways shown in drawdng 18 . 

[0120] Although the liquid crystal domain formed focusing on heights 226 is located in a picture 
element field and only the part contributes it to a display, other parts do not contribute to a display. 
However, since heights 226 are arranged so that a tetragonal lattice may be formed, if the part 
contained in a picture element field is added, two liquid crystal domains will become that the liquid 
crystal domain is included and an EQC. Namely, xtwo in which about 1/4 of the liquid crystal 
domain formed near each angle of a rectangular picture element field is contained in to a picture 
element field (1/4) (x4), and about 1/2 of the liquid crystal domain formed near the center of the long 
side of a picture element field is contained to a picture element field (1/2). Therefore, the angle-of- 
visibility property of the mold liquid crystal display 220 in two ways is equivalent, to the mold liquid 
crystal display 210 in two ways, and very excellent. 

[0121] However, if heights 226 are formed outside a picture element field (between adjoining picture 
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element fields), even when the optical leakage resulting from the liquid crystal molecule near the 
heights 226 will arise like the mold liquid crystal display 220 in two ways, deterioration of display 
grace can be controlled. 

[0122] Moreover, with the mold liquid crystal display 220 in two ways, if the mold liquid crystal 
display 220 in two ways shown in the mold liquid crystal display 210 in two ways shown in drawing 
20 (a) and drawing 20 (b) is compared, since heights 226 do not exist in a picture element field, the 
effective area made to use for a display is large, and a brighter display can be realized, so that 
clearly. 

[0123] Of course, arrangement of heights 226 is not restricted to the above-mentioned example, but 
can be variously changed according to the configuration and magnitude of a picture element field. 
For example, it can arrange like the mold liquid crystal displays 240, 250, 260, and 270 in two ways 
shown in drawing 21 (a), (b), (c), and (d), respectively. 

[0124] As shown in drawing 21 (a) and (b), when a picture element field is a square A square 
transparency field (part to which 212t of transparent electrodes is exposed) is formed in the center 
section of the picture element field. A reflective field (reflector 212r) may be prepared around it, the 
2nd heights 226 formed in an opposite substrate may be arranged so that a tetragonal lattice may be 
formed in a picture element field, or you may arrange so that a tetragonal lattice may be formed 
outside a picture element field ( drawing 21 (a)) ( drawing 21 (b)). Of course, also depending on 
transparency area size (reflective area size comparatively), you may change suitably. 
[0125] It is desirable to prepare two or more transparency fields (field where the transparent 
electrode 212 was exposed), and to prepare a reflective field (reflector 22r) around those especially, 
like [ when a picture element field is big ] the mold liquid crystal displays 260 and 270 in two ways 
shown in drawing 21 (c) and (d). That is, if a picture element field becomes large, in order to form 
radial inclination orientation in stability, it is necessary to increase the number of liquid crystal 
domains. At this time, as shovra in drawing 21 (c), all the 2nd heights 226 may be arranged in a 
picture element field, and as shown in drawing 22 (d), heights 226b arranged at the outermost 
periphery may be formed outside a picture element field. However, it is desirable from a viewpoint 
of the stability of orientation to arrange so that the heights 226 and the tetragonal lattice by which the 
heights 226 formed outside a picture element field are also formed in a picture element field may be 
formed. In addition, it may replace with the 2nd heights and opening may be prepared in a 
counterelectrode 222 (for example, refer to drawing 19 (b9)). 

[0126] In addition, when a picture element field is small, even if it omits the 2nd heights 226 in 
drawing 21 (a) or (b), radial inclination orientation can be formed in stability using the slanting 
electric field generated on the edge of the picture element electrode 212. 
[0127] Moreover, it is good also as a configuration with which radial inclination orientation is 
realized by the 2nd heights 226 formed in the location corresponding to the transparency field T of 
an opposite substrate like the liquid crystal display 280 which omits the 1st heights 216 on a TFT 
substrate, and is shown in drawing 22 (a) and (b). 

[0128] Next, other concrete structures of the mold liquid crystal displays 300 and 310 in two ways 
are explained, referring to drawing 23 , drawing 24 , and drawing 25 . 

[0129] The mold liquid crystal displays 300 and 3 10 in two ways have the source electrode of 
TFT342 and TFT342, the signal wiring 343 formed in one, and the gate electrode of TFT342 and the 
scan wiring 344 formed in one. 312t of transparent electrodes is connected to the drain electrode of 
TFT342, and reflector 31 2r is connected to 312t of transparent electrodes in opening 312a prepared 
in the insulating layer (313 reference of drawing 24 ). Moreover, reflector 312r is formed so that 
TFT342 may be covered and it may lap with signal wiring 343 and the scan wiring 344 in a 
periphery. Furthermore, the mold liquid crystal displays 300 and 310 in two ways have the auxiliary 
capacity wiring 345, and the auxiliary capacity wiring 345 is connected with reflector 312r in the 
contact hole 347 established in the insulating layer. 

[0130] The mold liquid crystal display 300 in two ways shown in drawing 23 has two transparency 
fields T (refer to drawing 25 ), and the 1st heights 316 are formed in each center. The 2nd heights 
326 currently formed in the opposite substrate side are formed outside a picture element field, and 
are prepared in the field corresponding to signal wiring 343 and the scan wiring 344. 
[0131] The mold liquid crystal display 310 in two ways shown in dravying 24 and dravying 25 is the 
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point that many transparency fields T are formed, and differs from the mold liquid crystal display 
300 in two ways. Furthermore, the 2nd heights 326 are formed also in the field corresponding to a 
contact hole 347. By forming the 2nd heights 326 also in this location, the regularity of arrangement 
of a liquid crystal domain increases and the stability of radial inclination orientation improves. Thus, 
what is necessary is just to arrange the 2nd heights 326 (or the 1st heights 3 16 or opening) so that 
mutual arrangement of a liquid crystal domain may become as regular as possible even when it is 
difficult for symmetry-of-revolution nature, such as the shape of a tetragonal lattice, to arrange a 
liquid crystal domain so that highly. Moreover, since the auxiliary capacity wiring 345 is formed 
with the ingredient which does not let light pass, even if optical leakage occurs near these 2nd 
heights 326, display grace does not fall. Moreover, as shown in drawing 25 , even if optical leakage 
occurs near the 2nd heights 326 formed in the field which counters signal wiring 343, since it is 
shaded by signal wiring 343, display grace does not fall. 

[0132] Moreover, it is good also as a configuration with which radial inclination orientation is 
realized by the 2nd heights 326 formed in the location corresponding to the transparency field T of 
an opposite substrate like the liquid crystal display 320 which omits the 1st heights 316 formed in a 
TFT substrate, and is shown in drawing 26 . 

[0133] the level difference section (boundary section) which exists among two or more fields in the 
liquid crystal display of the multi-gap method which has two or more fields where the thickness of a 
liquid crystal layer differs in one picture element field ~ an electrode — a wrap — a having already 
stated passage has desirable things. When heights are arranged at the both sides bordering on the 
level difference section covered with the electrode, heights may be arranged by turns to both 
substrates, and heights may be arranged only to one substrate. 

[0134] The mold liquid crystal displays 300A and 300B in two ways with which heights have been 
arranged are typically shown in both substrates at drawing 27 and drawing 28 . 
[0135] Mold liquid crystal display in two ways 300A has the 1st heights 316 formed in the TFT 
substrate side, and the 2nd heights 326 formed in the opposite substrate side, as shown in drawing 27 
(a) and (b). The 1st heights 316 are formed in the transparency field T, and the 2nd heights 326 are 
formed in the reflective field R. That is, the heights which adjoin mutually through the level 
difference section 306 covered by reflector 312r are formed in a substrate different, respectively. 
[0136] The orientation restraining force by the 1st heights 316 prepared in the transparency field T 
and the orientation restraining force by the 2nd heights 326 prepared in the reflective field R are 
adjusted mutually. Moreover, since the level difference section 306 between the transparency field T 
and the reflective field R is covered with reflector 312r, the discontinuity of the orientation of the 
liquid crystal molecule resulting from a level difference is controlled by electric field parallel to the 
front face of the level difference section 306 generated with a wrap electrode in the level difference 
section 306. Therefore, since the radial inclination orientation of the liquid crystal domain formed in 
the liquid crystal layer 330 of the transparency field T and the radial inclination orientation of the 
liquid crystal domain formed in the liquid crystal layer 330 of the reflective field R continue 
smoothly, stable radial inclination orientation is realized. 

[0137] Although mold liquid crystal display in two ways 300B shown in dravsdng 28 (a) and (b) 
differs from mold liquid crystal display in two ways 300 A in the point that the 1st heights 316 
formed in the TFT substrate side are formed in the reflective field R, and the 2nd heights 326 formed 
in the opposite substrate side are formed in the transparency field T, stable radial inclination 
orientation is realized similarly. 

[0138] The mold liquid crystal displays 300C and 300D in two ways with which heights have been 
arranged are typically shown only in one substrate at drawing 29 and drawing 30 . 
[0139] Mold liquid crystal display in two ways 300C shown in dravsdng 29 (a) and (b) has the 1st 
heights 316 formed in the TFT substrate side to both the transparency field T and the reflective field 
R, and mold liquid crystal display in two ways 300D shown in drawing 30 (a) and (b) has the 2nd 
heights 326 formed in the opposite substrate side to both the transparency field T and the reflective 
field R. That is, in the mold liquid crystal displays 300C and 300D in two ways, the heights which 
adjoin mutually through the level difference section 306 covered by reflector 312r are formed in the 
same substrate. 

[0140] I can consider also as if have consistency and there are not radial inclination orientation of the 
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liquid crystal domain formed in the transparency field T and radial inclination orientation of the 
liquid crystal domain formed in the reflective field R, when not taking into consideration the 
orientation condition of the liquid crystal molecule on the level difference section 306. However, in 
the mold liquid crystal displays 300C and 300D in two ways, since the level difference section 306 is 
covered with the electrode (here reflector 31 2r), the level difference section 306 serves as ******, 
and the liquid crystal domain formed in the transparency field T and the liquid crystal domain 
formed in the reflective field R take stable radial inclination orientation, respectively. 
[0141] That the delicate imbalance resulting fi-om the special configuration of a level difference 
occurs, and when electric field (equipotential surface) parallel to the front face of the level difference 
section 306 generate the level difference section 306 with a wrap electrode, this It is because it falls 
in the direction (direction perpendicular to space in drawing 3 1 ) which intersects perpendicularly 
with the straight line to which the liquid crystal molecule 31 on the level difference section 306 is 
parallel to a substrate side, and connects 1st heights 316 comrades certainly as shown in drawing 3 1 . 
Orientation of the liquid crystal domain of the transparency field T and the liquid crystal domain of 
the reflective field R is carried out so that it may have consistency in three dimension bordering on 
the liquid crystal molecule 31 with which it fell on the level difference section 306. 
[0142] the level difference section (boundary section) which exists among two or more fields in the 
liquid crystal display of the multi-gap method which has two or more fields where the thickness of a 
Uquid crystal layer differs in one picture element field as mentioned above — an electrode — a wrap - 
- stable radial inclination orientation is obtained by things. What heights are surrounded for by the 
level difference section from a viewpoint which controls more effectively the discontinuity of the 
orientation resulting from the level difference section (seen and surrounded from the substrate side 
normal) is desirable. 

[0143] Here, although the mold liquid crystal display in two ways equipped with the transparency 
field T and the reflective field R was illustrated, of course, it is not limited to this, but stable radial 
inclination orientation is realized by covering the level difference section with an electrode also in 
the transparency mold liquid crystal display and reflective mold liquid crystal display of a multi-gap 
method. It is not limited to the reflector with which the wrap electrode also illustrated the level 
difference section. The level difference section may be covered with a transparency electrode, and 
the laminating of a transparency electrode and the reflector may be carried out to the level difference 
section. 

[0144] Moreover, with this operation gestalt, since rubbing processing is not performed to the 
perpendicular orientation film, a rubbing muscle does not occur in a display image and the good high 
display of a contrast ratio is obtained. On the other hand, since the liquid crystal molecule near the 
substrate front face is made to discover the pre tilt angle of the include angle (for example, 88 
degrees - 89 degrees) near 90 degrees when performing orientation regulation by performing rubbing 
processing to the perpendicular orientation film, black level may vary according to delicate pre tilt 
angle unevenness. Therefore, dispersion and a rubbing muscle may occur [ a contrast ratio ] locally. 
Dispersion in black level is because it has bigger effect to a contrast ratio than dispersion in a white 
level. 

[0145] Other mold liquid crystal displays 300E and 300F in two ways are typically shown in 
drawing 32 and drawing 33 . Like the mold hquid crystal displays 300E and 300F in two ways 
shown in drawing 32 and drawing 33 , if the heights of the reflective field R are omitted, the area of 
the field which can be used for the display in the reflective field R increases, and the reflection factor 
of the light in the reflective field R can be improved. 

[0146] Mold liquid crystal display in two ways 3 OOF shown in drawing 33 (a) and (b) have the 1st 
heights 316 formed in the TFT substrate side to the transparency field T to mold liquid crystal 
display in two ways 300E shown in drawing 32 (a) and (b) having the 2nd heights 326 formed in the 
opposite substrate side to the transparency field T. 

[0147] In mold liquid crystal display in two ways 300F shown in drawing 33 (a) and (b) Since 
heights (the 1 st heights 316) are prepared in the field (field corresponding to the transparency field T 
of the TFT substrate which specifically has the level difference section 306) in which the level 
difference is prepared and where the height of a substrate is low In the process of patteming for 
forming the transparent resin layer (a thing with photosensitivity being desirable) used as an 
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insulating layer 313, and forming opening 313a, heights can be formed and the advantage which can 
simplify a manufacture process is acquired. 

[0148] Moreover, the heights to which radial inclination orientation of the liquid crystal molecule is 
carried out may serve as the spacer holding spacing between substrates (thickness of a liquid crystal 
layer). For example, 2nd heights 326* which functions also as a spacer which specifies the thickness 
of the liquid crystal layer 330 may be formed as heights prepared in the reflective field R like the 
mold liquid crystal displays 300G, 300H, and 3001 in two ways shown in drawing 34 , dravsdng 35 , 
and drawing 36 . As shown in drawing 34 , drawing 35 , and drawing 36 , between the TFT substrate 
and the opposite substrate (specifically between reflector 3 12r and coimterelectrodes 322), 2nd 
heights 326' is prepared so that these spacing may be held, and functions as a spacer which specifies 
the thickness of the liquid crystal layer 330. 

[0149] If such a configuration is adopted, since it is not necessary to form separately the spacer 
which specifies the thickness of the liquid crystal layer 330, a manufacture process is simplified and 
there is an advantage which can reduce a manufacturing cost. Moreover, in forming a spacer 
separately in addition to heights, the field in which a spacer is formed turns into a field which does 
not contribute to a display substantially, but like the mold liquid crystal displays 300G, 300H, and 
3001 in two ways, if 2nd heights 326' serves as the spacer, the area of the field which can be used for 
a display will increase and a numerical aperture will improve. 

[0150] In addition, if the 2nd heights 326 formed in the transparency field T are formed at the same 
process using the same ingredient as 2nd heights 326' of the reflective field R which functions as a 
spacer as shown in drawing 34 (a) and (b), further reduction of a manufacturing cost can be aimed at. 
Moreover, if the 2nd heights 326 formed in the transparency field T are formed lower than 2nd 
heights 326' of the reflective field R which functions as a spacer as shown in drawing 35 (a) and (b), 
since the liquid crystal molecule's existence probability for the area of the inclination side face of 
heights to become small, and to cause optical leakage will become low, a contrast ratio improves. 
Since the 1st heights 316 can be formed in the process which forms opening 313a in an insulator 
layer 3 13 as were shown in drawing 36 (a) and (b), and it already said that the 1st heights 316 
formed in the TFT substrate side are arranged to the transparency field T, further reduction of a 
manufacturing cost can be aimed at. 

[0151] At drawing 27 - drawing 36 , although the case where the area of the transparency field T was 
larger than the area of the reflective field R was shown in each picture element field, of course, it 
cannot be overemphasized like the mold liquid crystal displays 3 00 J and 300K in two ways shown in 
drawing 37 and drawing 38 that the area of the reflective field R may be larger than the area of the 
transparency field T. As shown in drawing 37 (a) and (b), two reflective fields R may be arranged so 
that it may face across the transparency field T, and as shown in drawing 38 (a) and (b), the 
transparency field T may be arranged at the end of a picture element field. What is necessary is just 
to opt for arrangement of the reflective field R according to arrangement of the element which does 
not penetrate light, such as wiring (scan wiring, signal wiring, auxiliary capacity wiring, etc.) and 
TFT, Since the field in which the element which does not penetrate light is formed cannot be used as 
a transparency field T, it can expand the area of the substantial picture element field which can be 
used for a display by forming the reflective field R in the field in which the element which does not 
penetrate light is formed. 

[0152] Other mold Uquid crystal displays 300L and 300M in two ways equipped with two reflective 
fields R arranged so that the transparency field T may be inserted into drawing 39 and drawing 40 in 
the picture element field are shown typically. 

[0153] drawing 39 — (— a ~) — and — (— b — ) ~ having been shown — two ways ~ a mold ~ a liquid 
crystal display — 300 ~ L — transparency — a field ~ T — and ~ two ~ a ** ~ reflection — a field — 
R — respectively — alike — opposite — a substrate — a side — forming — having had — the — two — 
heights — 326 -- 326 - ' — having — **** - one side ~ reflection - a field — R — forming — having 
had — the — two — heights — 326 — ' — as a spacer ~ functioning . 

[0154] Mold liquid crystal display in two ways 300L shown in drawing 40 (a) and (b) has 2nd 
heights 326' formed in the opposite substrate side to one reflective field R while having the 1st 
heights 316 formed in the TFT substrate side to the transparency field T. 2nd heights 326' formed in 
one reflective field R functions also as a spacer. Thus, the heights of the reflective field R of another 
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side are omitted, and if the 1st heights 316 formed in the TFT substrate side are arranged to the 
transparency field T, improvement in a numerical aperture and reduction of a manufacturing cost can 
be aimed at. 

[0155] In addition, in explanation of the operation gestalt mentioned above, as heights formed on a 
substrate, although truncated-cone-Uke heights were illustrated, the configuration of heights is not 
limited to this. Heights 16* whose cross-section configuration where the substrate side as shown in 
drawing 41 (a), (b), and (c) was met is an abbreviation cross-joint form may be used. 
[0156] Heights 16* shown in drawing 41 (a), (b), and (c) has 16s of inclination side faces, and 16t of 
top faces, and 16s of inclination side faces inclines at the include angle theta to the front face 
(parallel to the front face of a substrate 1 1) of the picture element electrode 12. Of course, there may 
not be 16t of top faces. 

[0157] Since the area of 16s of inclination side faces in which a cross-section configmation does 
orientation restraining force to the liquid crystal molecule 31 of the liquid crystal layer 30 compared 
with the heights which occupy a comparable area in an approximate circle form is large, heights 16' 
whose cross-section configuration is an abbreviation cross-joint form discovers bigger orientation 
restraining force to the hquid crystal molecule 31. Therefore, if the cross-section configuration 
shown in drawing 41 (a), (b), and (c) uses heights 16* of an abbreviation cross-joint form, radial 
inclination orientation will be stabilized more and the speed of response at the time of impressing an 
electrical potential difference will improve. 

[0158] The speed of response of the liquid crystal display equipped with heights 16' whose liquid 
crystal display and cross-section configuration which equipped drawing 42 with the heights whose 
cross-section configuration is an approximate circle form are an abbreviation cross-joint form is 
shown. Drawing 42 is a graph by which eel thickness (micrometer) is shown on an axis of abscissa, 
and a speed of response (msec) is shown on an axis of ordinate. O in drawing 42 shows the case 
where a cross-section configuration is an approximate circle form, and + shows the case where a 
cross-section configuration is an abbreviation cross-joint form. As shown in drawing 42 , the 
direction in case a cross-section configuration is an abbreviation cross-joint form has a speed of 
response quicker than the case where a cross-section configuration is an approximate circle form. 
[0159] Of course, if size of heights is enlarged, since the area of an inclination side face also 
becomes large, orientation restraining force can be enlarged also by enlarging size of heights, but 
since the area which heights occupy in a picture element field will also become large if size of 
heights is enlarged, the area of the field used for the display of a picture element field becomes 
small, and a numerical aperture falls. On the other hand, if a cross-section configuration is made into 
an abbreviation cross-joint form, since area of an inclination side face can be enlarged without 
enlarging area which heights occupy compared with the case where a cross-section configuration is 
an approximate circle form, orientation restraining force over the liquid crystal molecule 31 can be 
enlarged, without reducing a numerical aperture. 

[0160] Moreover, directivity can be given to a liquid crystal molecule's which carries out 
orientation's along with each of all direction of azimuth existence probability when a cross-section 
configuration uses heights 16* of an abbreviation cross-joint form. Therefore, when a cross-section 
configuration uses heights 16' of an abbreviation cross-joint form for the liquid crystal display 
equipped with the polarizing plate, while permeability improves and a brighter display is realized by 
optimizing the arrangement relation between the polarization shaft orientations of a polarizing plate, 
and the direction where a cross joint is prolonged, a contrast ratio improves. Hereafter, it explains in 
more detail. 

[0161] When the cross- section configuration of heights is an approximate circle form, the 
transparency directivity on the strength to applied voltage (V) in case the cross-section configuration 
of heights is an abbreviation cross-joint form is shown in drawing 43 . The broken line in drawing 43 
shows transparency directivity on the strength in case a cross-section configuration is an 
approximate circle form, and the continuous line shows transparency directivity on the strength in 
case a cross-section configuration is an abbreviation cross-joint form. When transparency directivity 
on the strength makes 1+ transparency reinforcement in arrangement with the polarizing plate of the 
pair prepared in the cross Nicol's prism condition and transparency reinforcement when rotating 45 
degrees of polarization shafts from the arrangement is made into Ix, it is expressed with H-/(I++Ix). 
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When the cross-section configuration of heights is an abbreviation cross-joint form, transparency 
reinforcement when the polarization shaft orientations of a polarizing plate are in agreement in the 
direction in which a cross joint is prolonged is made into I+. When transparency directivity on the 
strength is set to 0.5 when the liquid crystal molecule is carrying out orientation by the equivalent 
probability to all the direction of an azimuth, and perfect division orientation is made, transparency 
directivity on the strength is set to 0 or 1. 

[0162] When the cross-section configuration of heights is an approximate circle form, transparency 
directivity on the strength is about 0.5 regardless of applied voltage, as shown in drawing 43 . This is 
because a liquid crystal molecule carries out orientation by the equivalent probability to all the 
direction of an azimuth at the time of no electrical-potential-difference impressing and electrical- 
potential-difference impression, when a cross-section configuration is an approximate circle form. 
[0163] On the other hand, when the cross-section configuration of heights is an abbreviation cross- 
joint form, as shown in drawing 43 , when a sufficiently big electrical potential difference is 
impressed, it is larger [ transparency directivity on the strength is smaller than 0.5 at the time of no 
electrical-potential-difference impressing and ] than 0.5. If this makes in agreement with the 
direction where a cross joint is prolonged the polarization shaft orientations of the polarizing plate 
arranged at the cross Nicol's prism condition, it can realize a darker black display and a brighter 
white display, and means that a contrast ratio can be improved. This reason is explained below. 
[0164] First, why a darker black display is realized is explained, referring to drawing 44 (a), (b), and 
(c). Drawing 44 (a), (b), and (c) are drawings showing typically the orientation condition of the 
liquid crystal molecule 31 at the time of no electrical-potential-difference impressing, drawing 44 — 
(— a — ) — a cross section — a configuration — abbreviation — a cross joint — a form — heights — 16 ~ 
' ~ preparing ~ having — **** — a case — being shown — a plan — it is ~ drawing 44 — (— b — ) — a 
cross section — a configuration ~ an approximate circle — a form — heights ~ 16 ~ preparing ~ 
having — ****-- a case — being shovm — a plan — it is — drawing 44 ~ (— c — ) — drawing 44 — (— a 
— ) — and — (~ b ~) — 44 — C - 44 ~ C — ' — a line — having met — a sectional view — 
corresponding . 

[0165] Since the liquid crystal molecule 31 which carried out inclination orientation according to the 
achoring effectiveness of 16s of inclination side faces exists at the time of no electrical-potential- 
difference impressing as shown in drawing 44 (c), optical leakage may take place according to the 
birefiingence effectiveness of such a liquid crystal molecule 31 that is carrying out inclination 
orientation. 

[0166] When a cross-section configuration is an abbreviation cross-joint form, as shown in drawing 
44 (a), the direction of an azimuth of the direction of orientation of the liquid crystal molecule 31 
which carries out inclination orientation is parallel or perpendicular to the direction (the 1 st direction 
FD which carries out an abbreviation rectangular cross mutually, and the 2nd direction SD) where a 
cross joint is prolonged at the time of no electrical-potential-difference impressing. Therefore, if the 
polarization shaft orientation of a polarizing plate is made in agreement with the direction where a 
cross joint is prolonged, to the polarization shaft of a polarizing plate, as for parallel or the liquid 
crystal molecule 31 which is carrying out inclination orientation at the time of no electrical-potential- 
difference impressing since it becomes perpendicular, the direction of an azimuth of the direction of 
orientation of the liquid crystal molecule 3 1 which carries out inclination orientation at the time of 
no electrical-potential-difference impressing will not give phase contrast to incident light, but 
generating of optical leakage will be controlled. 

[0167] On the other hand, when a cross-section configuration is an approximate circle form, as 
shown in drawing 44 (b), since orientation of the liquid crystal molecule 31 which carries out 
inclination orientation in response to the effect of 16s of inclination side faces is carried out by the 
equivalent probability to all the direction of an azimuth, however it may set up the polarization shaft 
orientations of a polarizing plate, the liquid crystal molecule which is carrying out orientation will 
exist in the direction which inclined to tiie polarization shaft. Therefore, optical leakage may occur. 
[0168] As mentioned above, by optimizing the polarization shaft orientations of a polarizing plate as 
a cross-section configuration is an abbreviation cross-joint form, generating of optical leakage at the 
time of no electrical-potential-difference impressing can be controlled, and a darker black display 
can be realized. 
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[0169] Next, why a brighter white display is attained is explained, referring to drawing 45 (a) and 
(b). Drawing 45 (a) and (b) are drawings showing typically the orientation condition of the liquid 
crystal molecule 31 at the time of electrical-potential-difference impression. Drawing 45 (b) is a plan 
in which drawing 45 (a) shows the case where a cross-section configuration is the plan showing tihe 
case where the heights 16 of an approximate circle form are formed, and the cross-section 
configuration is established for heights 16* of an abbreviation cross-joint form. 
[0170] When the heights 16 of an approximate circle form are formed, the cross-section 
configuration is carrying out orientation of the liquid crystal molecule 31 of about 16s of inclination 
side faces by the equivalent probability to all the direction of an azimuth in response to the 
orientation restraining force (the achoring effectiveness) of 16s of inclination side faces at the time 
of no electrical-potential-difference impressing, as shown in drawing 44 (b). Therefore, if an 
electrical potential difference is impressed to the liquid crystal layer 30, the surrounding liquid 
crystal molecule 31 will fall in the direction of orientation of the liquid crystal molecule 31 which 
inclined in response to the orientation restraining force of 16s of inclination side faces, and the 
direction to adjust, and as shown in drawing 45 (a), orientation of the liquid crystal molecule 31 of 
the liquid crystal layer 30 will be carried out by the equivalent probability to all the direction of an 
azimuth. 

[0171] On the other hand, the direction of an azimuth of the direction of orientation of the liquid 
crystal molecule 31 in which a cross-section configuration carries out inclination orientation at the 
time of no electrical-potential-difference impressing when heights 16' of an abbreviation cross-joint 
form is prepared is parallel or perpendicular to the direction (the 1st direction FD which carries out 
an abbreviation rectangular cross mutually, and the 2nd direction SD) where a cross joint is 
prolonged, as shown in drawing 44 (a). So, when an electrical potential difference is impressed to the 
liquid crystal layer 30, as the surrounding liquid crystal molecule 31 falls in the direction of 
orientation of the liquid crystal molecule 3 1 which inclined in response to the orientation restraining 
force of 16s of inclination side faces, and the direction to adjust, consequently it is shown in drav^n g 
45 (b), a liquid crystal molecule's 3 1 which carries out orientation's along direction which makes 
about 45-degree angle's to direction where cross joint's is prolonged existence probability becomes 
comparatively high. Therefore, so that the polarization shaft orientations of the polarizing plate of a 
pair and the direction where a cross joint is prolonged may be in agreement Namely, in parallel [ one 
polarization shaft of the polarizing plate of a pair ] with the 1st direction FD, so that the polarization 
shaft of another side of the polarizing plate of a pair may become the 2nd direction SD and parallel 
Since the liquid crystal molecule's 31 which carries out orientation's along direction which makes 
about 45-degree angle's to polarization shaft of polarizing plate existence probability is 
comparatively high when the polarizing plate of a pair is arranged, the permeability of light 
improves. 

[0172] As mentioned above, by optimizing the polarization shaft orientations of a polarizing plate as 
a cross-section configuration is an abbreviation cross-joint form, the permeability of the light at the 
time of electrical-potential-difference impression can be raised, and a brighter white display can be 
realized. 

[0173] in addition — a cross section — a configuration — abbreviation — a cross joint — a form — 
heights - 16 ~ ' ~ ****** - drawing 41 - (- a -) - and - (- b -) - setting - a straight line - ** - 

- the side — from — constituting — having had — abbreviation — a cross joint — a form — a cross 
section - a configuration - having ~ heights 16 - ' — having been shown — although — of course - 

- this — limiting — not having — a curve — ** — the side — containing — constituting — having had — 
abbreviation — a cross joint — a form — a cross section — a configuration — it is — even if — a **** ~ 
effectiveness ~ obtaining — having . it is shown in draMdng 46 (a) — as — four quadrants ~ you may 
be the abbreviation cross-joint form constituted including the circular side, and it is shown in 
drawing 46 (b) — as — four quadrants — you may be the abbreviation cross-joint form which 
consisted of only the circular sides. It is desirable that it is the abbreviation cross-joint form which 
consisted of the straight-line-like sides where orientation restraining force was shown in dravying 41 
(a) and (b) from a viewpoint to enlarge, without reducing a numerical aperture. 

[0174] A cross- section configuration explains the mold liquid crystal display in two ways to an 
example for the example of arrangement of the heights of an abbreviation cross-joint form. In 
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addition, in the following explanation, although the case where a cross-section configuration 
prepares the heights of an abbreviation cross-joint form on an opposite substrate is explained, of 
course, you may prepare on a TFT substrate, and a cross-section configuration may use combining 
the heists of an approximate circle form etc. so that it may mention later. 
[0175] for example, like the mold liquid crystal displays 290a and 290b in two ways shown in 
drawin g 47 (a) and (b) Like the mold Uquid crystal displays 290c and 290d in two ways which may 
prepare heights 226' on an opposite substrate in the field corresponding to a transparency field (212t 
of transparent electrodes), and are shown in drawing 48 (a) and (b) Heights 226' on an opposite 
substrate may be prepared so that it may be shared by both a transparency field (212t of transparent 
electrodes), and the reflective field (reflector 212r). The arrangement shown in drawing 47 (a) and 
(b) from a viewpoint of a numerical aperture is desirable, and the arrangement shown in drawing 48 
(a) and (b) from a viewpoint which enlarges orientation restraining force and raises a speed of 
response is desirable. 

[0176] Moreover, as shown in drawing 47 (a) and drawing 48 (a), may prepare heights 226' so that 
the direction where a cross joint is prolonged to the side which specifies a picture element field may 
become perpendicular or parallel, and Although heights 226' may be prepared so that the direction 
where a cross joint is prolonged to the side which specifies a picture element field may incline (for 
example, the include angle of about 45 degrees is made like) as shown in drawing 47 (b) and 
drawing 48 (b), it also sets to arrangement [ which ]. Permeability and a contrast ratio can be raised 
by making the polarization shaft orientations of a polarizing plate in agreement with the direction 
where a cross joint is prolonged. Conversely, if it says, when arrangement of a polarizing plate has 
constraint, permeability can be raised by optimizing arrangement (direction where a cross joint is 
prolonged) of heights 226'. 

[0177] The concrete structure of the mold liquid crystal displays 330 and 340 in two ways where the 
cross-section configuration equipped the opposite substrate side with heights 326' of an abbreviation 
cross-joint form is explained referring to drawing 49 , drawing 50 , and drawing 51 . Drawing 49 is 
the plan showing typically the mold liquid crystal display 330 in two ways, dravsang 50 is equivalent 
to the sectional view which met the 50A-50A' line in drawing 49 , and drawing 5 1 is the plan 
showing typically the mold liquid crystal display 340 in two ways. In addition, in the following 
explanation, the component of the mold liquid crystal displays 300 and 310 in two ways shown in 
drawing 23 , drawing 24 , and drawing 25 and the component which has the same function 
substantially are shown using the same reference mark, and the explanation is omitted. 
[0178] The mold liquid crystal displays 330 and 340 in two ways shown in drawing 49 , drawing 50 , 
and drawang 51 have two transparency fields T in a picture element field, and heights 326' of an 
abbreviation cross-joint form is formed for the cross-section configuration on the counterelectrode 
322 so that it may be located in each center. 

[0179] The mold liquid crystal display 330 in two ways shown in drawing 49 and dravdng 50 The 
mold liquid crystal display 340 in two ways shown in drawing 51 to the direction where a cross joint 
is prolonged to the side which specifies a picture element field having a perpendicular or heights 
326' prepared so that it might become parallel It differs in the point of having heights 326' prepared 
so that the direction where a cross joint is prolonged to the side which specifies a picture element 
field might incline (for example, the include angle of about 45 degrees is made like). 
[0180] In the mold liquid crystal displays 330 and 340 in two ways shown in drawing 49 , drawing 
50 , and drawing 51 , although heights 326' is prepared in the transparency field T, of course, heights 
326' may be prepared in the reflective field R, and heights 326' may be prepared like the mold liquid 
crystal display 350 in two ways shown in drawing 52 , drawing 53 (a), and (b) so that it may be 
shared by both the transparency field T and the reflective field R. 

[0181] moreover, the heights 326 which adjoined like the mold liquid crystal display 360 in two 
ways which may prepare heights 326' which became independent, respectively like the mold liquid 
crystal display 350 in two ways shown in drawdng 52 , drawing 53 (a), and (b), and is shown in 
drawing 54 — '(heights 326' formed in other picture element fields is included) the heights 326 by 
which comrades were formed in one' may be formed. 

[0182] In addition, in above-mentioned explanation, although the cross-section configuration 
explained the case where only the heights of an abbreviation cross-joint form were prepared, of 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/4/2006 



JP,2003-167253,A [DETAILED DESCRIPTION] 



Page 24 of 25 



course, it is not limited to this, but a cross-section configuration may use combining the heights of an 
abbreviation cross-joint form, and the heights of other cross-section configurations. Moreover, 
ahhough the case where the heights of an abbreviation cross-joint form were formed in one substrate 
(opposite substrate) side for a cross-section configuration, and heights were not formed in the 
substrate (TFT substrate) side of another side in above-mentioned explanation was explained Of 
course, it is not limited to this, but the cross-section configuration formed in one substrate side may 
use combining the heights of an abbreviation cross-joint form, and the heights formed in the 
substrate side of another side. 

[0183] A cross-section configuration shows the liquid crystal display 190 with which the 1st heights 
16 and the cross-section configuration of an approximate circle form are equipped with 2nd heights 
26* of an abbreviation cross-joint form typically to drawing 55 (a) and (b). Drawing 55 (a) is the plan 
showing the liquid crystal table display 190 typically, and drawing 55 (b) is equivalent to the 
sectional view which met the 55B-55B' line in drawing 55 (a). 

[0184] The liquid crystal display 190 has two or more 1st heights 16 formed in the liquid crystal 
layer 30 side of the TFT substrate 10, and two or more 2nd heights 26' formed in the liquid crystal 
layer 30 side of the opposite substrate 20. The 1st heights 16 have the cross-section configuration of 
an approximate circle form, and 2nd heights 26' has the cross-section configuration of an 
abbreviation cross-joint form. 

[0185] As shown in drawing 55 (a), the 1st nine heights 16 are arranged so that four tetragonal 
lattices may be formed, and 2nd heights 26' is located at each core of four tetragonal lattices. 
Furthermore, four 2nd heights 26' also forms the tetragonal lattice. The radial incUnation orientation 
of the liquid crystal domain where a cross-section configuration is formed in the liquid crystal layer 
30 at the time of electrical-potential-difference impression by arranging the 1st heights 16 and 2nd 
heights 26' in this way also when the 1st heights 16 and the cross-section configuration of an 
approximate circle form use combining 2nd heights 26' of an abbreviation cross-joint form is 
stabilized further. 

[0186] A cross-section configuration shows the mold liquid crystal display 370 in two ways with 
which the 1st heights 316 and the cross-section configuration of an approximate circle form are 
equipped with 2nd heights 326' of an abbreviation cross-joint form typically to drawing 56 . 
[0187] The mold Hquid crystal display 370 in two ways shown in drawing 56 has two transparency 
fields T, and 2nd heights 326' of an abbreviation cross-joint form is formed for the cross-section 
configuration on the counterelectrode 322 so that it may be located in each center. The 1st heights 
316 currently formed in the TFT substrate side are formed outside a picture element field, and are 
prepared in the field corresponding to signal wiring 343 and the scan wiring 344. As shown in 
drawing 56 , while the 1st six heights 16 are arranged so that two tetragonal lattices may be formed, 
2nd heights 26' is located at each core of two tetragonal lattices, and radial inclination orientation is 
further stabiUzed by that, 

[0188] (Arrangement of a polarizing plate and a phase contrast plate) The so-called perpendicular 
orientation mold liquid crystal display with which the liquid crystal molecule which has a negative 
dielectric constant anisotropy is equipped with the liquid crystal layer which carries out 
perpendicular orientation at the time of no electrical-potential-difference impressing can be 
displayed with various display modes. For example, it is applied also to the display mode which 
combined the rotatory-polarization mode, rotatory-polarization mode, and birefringence mode other 
than the birefringence mode displayed by controlling the rate of a birefiingence of a liquid crystal 
layer by electric field. The liquid crystal display in birefiingence mode can be obtained by preparing 
the polarizing plate of a pair in the outside (the liquid crystal layer 30 and opposite side) of the 
substrate (for example, a TFT substrate and an opposite substrate) of the pair of all the liquid crystal 
displays explained with the previous operation gestalten 1 and 2. Moreover, a phase contrast 
compensation component (typically phase contrast plate) may be prepared if needed. Furthermore, 
even if it uses approximate circle polarization, a bright liquid crystal display can be obtained. 
[0189] 

[Effect of the Invention] According to this invention, the display grace of the liquid crystal display 
which has the conventional extensive viewing-angle property can be further improved by raising the 
stability of the orientation of the liquid crystal domain which has radial inclination orientation. 
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Furthermore, even if radial inclination orientation collapses according to external force, the reliable 
liquid crystal display with which radial inclination orientation may be restored easily is offered. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] With the 1st electrode which has the liquid crystal layer prepared between the 1st 
substrate, the 2nd substrate, and said 1st substrate and said 2nd substrate, and was prepared in said 
liquid crystal layer side of said 1st substrate, and the 2nd electrode prepared in said liquid crystal 
layer side of said 2nd substrate It has two or more picture element fields where each is specified. 
Said 1st substrate Corresponding to each of two or more of said picture element fields, it has 1st at 
least one heights which have the sloping side face in said liquid crystal layer side. Said two or more 
picture element fields, respectively said inner liquid crystal layer In electrical-potential-difference 
the condition of not impressing, take a perpendicular orientation condition substantially and it sets in 
the electrical-potential-difference impression condition. The liquid crystal display which displays 
when the orientation condition of said liquid crystal layer changes according to the impressed 
electrical potential difference including a part of 1st liquid crystal domain [ at least ] which takes the 
radial inclination orientation condition centering on said 1st at least one heights. 
[Claim 2] Said 1st at least one heights are liquid crystal displays of two or more of said pictiu"e 
element fields according to claim 1 currently formed inside, respectively. 

[Claim 3] Said 1st at least one heights are liquid crystal displays according to claim 2 which are two 

or more 1st heights and include two or more 1st liquid crystal domains of two or more picture 

element fields where, as for an inner liquid crystal layer, each takes a radial inclination orientation 

condition in an electrical-potential-difference impression condition, respectively. 

[Claim 4] It is the liquid crystal display according to claim 2 or 3 with which said 1st electrode has 

1st at least one opening, and said 1st at least one heights are formed in said at least one 1st opening 

circles. 

[Claim 5] Said inner liquid crystal layer is set in the electrical-potential-difference impression 
condition, respectively. 2nd at least one heights which said two or more picture element fields boil 
said 2nd substrate, respectively, and correspond and have the sloping side face — said liquid crystal 
layer side — having ~ said two or more picture element fields — The inclination direction of the 
liquid crystal molecule in said 1st liquid crystal domain including a part of 2nd liquid crystal domain 
[ at least ] which takes the radial inclination orientation condition centering on said 2nd at least one 
heights A liquid crystal display given in either of claims 2-4 which is following the inclination 
direction of the liquid crystal molecule in said 2nd liquid crystal domain. 

[Claim 6] Said 2nd electrode has 2nd at least one opening. Said two or more picture element fields, 
respectively said inner liquid crystal layer In an electrical-potential-difference impression condition, 
the inclination direction of the liquid crystal molecule in said 1st liquid crystal domain including the 
2nd liquid crystal domain which takes the radial inclination orientation condition centering on said 
2nd at least one opening A liquid crystal display given in either of claims 2-4 which is following the 
inclination direction of the liquid crystal molecule in said 2nd liquid crystal domain centering on said 
2nd at least one opening. 

[Claim 7] It is the liquid crystal display according to claim 5 with which said 2nd electrode has 2nd 
at least one opening, and said 2nd at least one heights are formed in said at least one 2nd opening 
circles. 

[Claim 8] Said 2nd at least one heights are the liquid crystal displays containing two or more 2nd 
heights formed in each outside of two or more of said picture element fields according to claim 5 or 
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7. 

[Claim 9] The cross-section configuration where said 1st set plate surface of said 1st at least one 
heights was met is a liquid crystal display given in either of claims 1-8 which has symmetry-of- 
re volution nature. 

[Claim 10] The cross-section configuration where said 1st set plate surface of said 1st at least one 
heights was met is a liquid crystal display according to claim 9 which is an approximate circle form. 
[Claim 11] The cross-section configuration where said 1st set plate surface of said 1st at least one 
heights was met is a liquid crystal display according to claim 9 which is the abbreviation cross-joint 
form prolonged along the 1 st direction and the 2nd direction which carry out an abbreviation 
rectangular cross mutually. 

[Claim 12] It is the liquid crystal display according to claim 1 1 with which the polarizing plate of 
said pair is arranged by having further the polarizing plate of the pair prepared in the outside of said 
1st substrate and said 2nd substrate so that one polarization shaft of the polarizing plate of said pair 
may become [ the polarization shaft of another side of the polarizing plate of said pair ] parallel to 
said 2nd direction in parallel with said 1 st direction. 

[Claim 13] The configuration seen from [ of said 1st substrate of said 1st at least one opening ] the 
normal is a liquid crystal display according to claim 4 which has symmetry-of-revolution nature. 
[Claim 14] The cross-section configuration where said 2nd set plate surface of said 2nd at least one 
heights was met is a liquid crystal display given in either of claims 5, 7, and 8 which has symmetry- 
of-revolution nature. 

[Claim 15] The configuration seen from [ of said 2nd substrate of said 2nd at least one opening ] the 
normal is a liquid crystal display according to claim 6 or 7 which has symmetry-of-revolution nature. 

[Claim 16] It is a liquid crystal display given in either of claims 1-15 which is arranged so that said 
1st at least one heights may be two or more 1st heights and a part of [ at least ] 1st heights of two or 
more of said 1st heights may have symmetry-of-revolution nature. 

[Claim 17] It is the liquid crystal display according to claim 4 arranged so that said 1st at least one 
opening may be two or more 1st openings and a part of [ at least ] 1st opening of two or more of said 
1st openings may have sjmimetry-of-revolution nature. 

[Claim 18] It is a liquid crystal display given in either of claims 5, 7, 8, and 14 which is arranged so 

that said 2nd at least one heights may be two or more 2nd heights and a part of [ at least ] 2nd 

heights of two or more of said 2nd heights may have symmetry-of-revolution nature. 

[Claim 19] It is a liquid crystal display given in either of claims 6, 7, and 15 which is arranged so 

that said 2nd at least one opening may be two or more 2nd openings and a part of [ at least ] 2nd 

opening of two or more of said 2nd openings may have symmetry-of-revolution nature. 

[Claim 20] The include angle to the ftont face of said 1st substrate of said sloping side face of said 

1st heights and/or said 2nd heights and/or said 2nd substrate is a liquid crystal display given in 5- 

degree or more either of claims 1-19 which is 85 degrees or less. 

[Claim 21] It is a liquid crystal display given in either of claims 1-20 with which each of two or more 
of said picture element fields has two or more fields where the thickness of said liquid crystal layer 
differs mutually, either [ at least ] said 1st substrate or said 2nd substrate has the level difference 
section among said two or more fields, and said level difference section is covered with said 1st 
electrode or said 2nd electrode. 

[Claim 22] A part of [ at least ] 1st heights of said 1st at least one heights are liquid crystal displays 
according to claim 21 surrounded by said level difference section. 

[Claim 23] Each of two or more of said picture element fields has the transparency field which 
displays by the transparent mode, and the reflective field which displays in reflective mode by said 
1st electrode having a transparent electrode and a reflector, and the thickness of said liquid crystal 
layer of said transparency field is a liquid crystal display given in larger either of claims 1-22 than 
the thickness of the liquid crystal layer of said reflective field. 

[Claim 24] It is a liquid crystal display given in either of claims 1-23 which are at least one 
counterelectrode with which it is the picture element electrode which said 1st substrate has further 
the active component prepared corresponding to each of two or more of said picture element fields, 
and said 1st electrode is prepared for said two or more picture element fields of every, and is 
switched by said active component, and said 2nd electrode counters said two or more picture element 
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electrodes. 

[Claim 25] It is a liquid crystal display given in either of claims 1-23 which are at least one 
counterelectrode with which it is the picture element electrode which said 2nd substrate has further 
the active component prepared corresponding to each of two or more of said picture element fields, 
and said 2nd electrode is prepared for said two or more picture element fields of every, and is 
switched by said active component, and said 1st electrode counters said two or more picture element 
electrodes. 



[Translation done,] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tJie use ot this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1 ] It is drawing showing typically the structure of one picture element field of the liquid 
crystal display 100 of the operation gestalt 1 by this invention, and is the sectional view where (a) 
met the plan and (b) met the IB-IB* line in (a). 

[Drawing 2] It is the fragmentary sectional view of other liquid crystal displays 110 of the operation 
gestalt 1, and (a) is drawing in which (b) shows tj^ically the orientation condition of the liquid 
crystal molecule 3 1 at the time of electrical-potential-difference impression (halftone electrical 
potential difference) at the time of no electrical-potential-difference impressing. 
[Drawing 3] It is drawing showing typically the structure of one picture element field of other liquid 
crystal displays 120 of the operation gestalt 1, and is the sectional view where (a) met the plan and 
(b) met the 3B-3B' line in (a). 

[Drawing 4] It is drawing showing typically the structure of one picture element field of other liquid 
crystal displays 130 of the operation gestalt 1, and is the sectional view where (a) met the plan and 
(b) met the 4B-4B' Une in (a). 

[Drawing 5] It is drawing showing typically the structure of one picture element field of other liquid 
crystal displays 150 of the operation gestalt 1, and is the sectional view where (a) met the plan and 
(b) met the 5B-5B' line in (a). 

[Drawing 6] It is drawing having shown the electric field generated when an electrical potential 
difference is impressed to the liquid crystal layer 30 shown in drawing 5 (b) using the equipotential 
line EQ. 

[Drawing 7] (a) - (d) is a mimetic diagram for explaining the orientation restraining force by the 
electric field which act on the liquid crystal molecule 3 1 . 

[Drawing 8] It is the fragmentary sectional view of a liquid crystal display 150, and (a) is drawing in 
which (b) shows typically the orientation condition of the liquid crystal molecule 3 1 at the time of 
electrical-potential-difference impression (halftone electrical potential difference) at the time of no 
electrical-potential-difference impressing. 

[Drawing 9] It is the mimetic diagram showing the orientation condition of the liquid crystal 
molecule 31 seen from the substrate top face of a liquid crystal display 150, and (a) shows electrical- 
potential-difference the condition of not impressing, and (b) shows an electrical-potential-difference 
impression condition. 

[Drawin g 10] (a) - (c) is drawing for explaining the arrangement relation of the heights 16 and 
opening 12a which are used for the liquid crystal display of this invention. 
[Drawing 1 1] It is drawing showing typically the structure of one picture element field of other 
liquid crystal displays 160 of the operation gestalt 1, and is the sectional view where (a) met the plan 
and (b) met the 1 lB-1 IB* line in (a). 

[Drawing 12] It is the mimetic diagram showing the orientation condition of the Uquid crystal 
molecule 3 1 seen fi-om the substrate top face when impressing an electrical potential difference to 
the liquid crystal layer 30 of a liquid crystal display 160. 

[Drawing 13] It is drawing showing typically the structure of one picture element field of other 
liquid crystal displays 170 of the operation gestalt 1, and is the sectional view where (a) met the plan 
and (b) met the 1 3B- 1 3B* line in (a). 

[Drawing 14] It is drawing having shown the electric field generated when an electrical potential 
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difference is impressed to the liquid crystal layer 30 shown in drawing 13 (b) using the equipotential 
line EQ. 

[Drawing 15] It is the mimetic diagram showing the orientation condition of the liquid crystal 
molecule 31 seen from the substrate top face when impressing an electrical potential difference to 
the liquid crystal layer 30 of a liquid crystal display 170. 

[Drawing 16] It is drawing showing typically the structure of one picture element field of other 
liquid crystal displays 180 of the operation gestalt 1, and is the sectional view where (a) met the plan 
and (b) met the 16B-16B* line in (a). 

[Drawing 17] operation ~ a gestalt — two — two ways ~ a mold — a liquid crystal display — 200 — 
and — 200 ~ ' ~ one — a ** — a picture element — a field ~ structure — tj^^ical ~ being shown ~ 
drawing — it is — (~ a — ) — two ways — a mold — a liquid crystal display — 200 — a plan — (— b — ) — 
two ways — a mold — a liquid crystal display — 200 — ' ~ a plan — (- c — ) — (— a — ) — and — (~ b — ) 
— inside — 17 — C - 17 — C — ' — a line — having met — a sectional view — it is . 
[Drawing 18] It is drawing showing typically the structure of one picture element field of other mold 
liquid crystal displays 210 in two ways of the operation gestalt 2, and is the sectional view where (a) 
met the plan and (b) met the 18B-18B* line in (a). 

[Drawing 19] It is drawing showing typically the structure of one picture element field of other mold 
liquid crystal displays 220 in two ways of the operation gestalt 2, and is the sectional view where (a) 
met the plan and (b) met the 19B-19B' line in (a). 

[Drawing 20] (a) is the plan of the mold liquid crystal display 210 in two ways, and (b) is the plan of 
the mold liquid crystal display 220 in two ways. 

[Drawing 21] (a) - (d) is the plan showing typically the structure of one picture element field of other 
mold liquid crystal displays 240, 250, 260, and 270 in two ways of the operation gestalt 2. 
[Drawing 22] It is drawing showing typically the structure of one picture element field of other mold 
liquid crystal displays 280 in two ways of the operation gestalt 2, and is the sectional view where (a) 
met the plan and (b) met the 22B-22B* line in (a). 

[Drawing 23] It is the plan showing typically the structure of one picture element field of other mold 
liquid crystal displays 300 in two ways of the operation gestalt 2. 

[Drawing 24] It is the plan showing typically the structure of one pictvire element field of other mold 
liquid crystal displays 310 in two ways of the operation gestalt 2. 

[Drawing 25] It is the sectional view which met the 24A-24A' line in drawing 23 which shows 
typically the structure of one picture element field of the mold liquid crystal display 310 in two 
ways. 

[Drawing 26] It is the plan showing typically the structure of one picture element field of other mold 
liquid crystal displays 320 in two ways of the operation gestalt 2. 

[Drawing 27] It is drawing showing typically the structure of one picture element field of other mold 
Uquid crystal display in two ways 300A of the operation gestalt 2, and (a) is a plan and (b) is a 

sectional view. 

[Drawing 28] It is drawing showing typically the structure of one picture element field of other mold 
liquid crystal display in two ways 300B of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 29] It is drawing showing typically the structure of one picture element field of other mold 
Uquid crystal display in two ways 300C of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 30] It is drawing showing typically the structure of one picture element field of other mold 
Uquid crystal display in two ways 300D of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 31] It is the mimetic diagram showing the orientation condition of the liquid crystal 
molecule 31 when impressing an electrical potential difference to the liquid crystal layer 330 of mold 
liquid crystal display in two ways 300D. 

[Drawing 32] It is drawing showing typically the structure of one picture element field of other mold 
liquid crystal display in two ways 300E of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 33] It is drawing showing typically the structure of other one picture element field of mold 
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liquid crystal display in two ways 300F of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 34] It is drawing showing typically the structure of other one pictvire element field of mold 
liquid crystal display in two ways 300G of the operation gestalt 2, and (a) is a plan and (b) is a 

sectional view, 

[Drawing 35] It is drawing showing typically the structiire of other one picture element field of mold 
liquid crystal display in two ways 300H of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 36] It is drawing showing typically the structure of one picture element field of other mold 
liquid crystal display in two ways 3001 of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 37] It is drawing showing typically the structure of other one picture element field of mold 
liquid crystal display in two ways 300J of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 38] It is drawing showing typically the structure of other one picture element field of mold 
liquid crystal display in two ways 300K of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 39] It is drawing showing typically the structure of one picture element field of other mold 
liquid crystal display in two ways 300L of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 40] It is drawing showing typically the structure of other one picture element field of mold 
liquid crystal display in two ways 300M of the operation gestalt 2, and (a) is a plan and (b) is a 
sectional view. 

[Drawing 41] this invention ~ depending ~ a liquid crystal display — using ~ having ~ others - 
heights — 16 — ' — typical — being shown — drawing ~ it is — (— a — ) ~ and — (— b ~) ~ a plan — (~ 
c ~) — (— a — ) ~ and — (— b — ) ~ inside — 41 — C - 41 — C ~ * — a line — having met — a sectional 
view — it is . 

[Drawing 42] A liquid crystal display and a cross-section configuration equipped with the heights 
whose cross-section configuration is an approximate circle form are the graph which shows the 
speed of response of the liquid crystal display equipped with the heights which are abbreviation 
cross-joint forms. 

[Drawing 43] When the cross-section configuration of heights is an approximate circle form, it is the 
graph which shows the transparency directivity on the strength to applied voltage (V) in case the 
cross-section configuration of heights is an abbreviation cross-joint form. 

[Drawing 44] It is drawing showing typically the orientation condition of the liquid crystal molecule 
3 1 at the time of no electrical-potential-difference impressing, and, for (a), the plan showing the case 
where the heights of an approximate circle form are prepared, and (c of the plan in which a cross- 
section configuration shows the case where the heights of an abbreviation cross-joint form are 
prepared, and (b)) are the sectional views where the cross-section configuration met the 44C-44C' 
line of (a) and (b). 

[Drawing 45] It is drawing showing typically the orientation condition of the liquid crystal molecule 
3 1 at the time of electrical-potential-difference impression, and, for (a), the plan in which a cross- 
section configuration shows the case where the heights of an approximate circle form are prepared, 
and (b) are plans in which a cross-section configuration shows tiie case where the heights of an 
abbreviation cross-joint form are prepared. 

[Drawing 46] (a) And (b) is the plan showing other heights 16' in the pan used for the liquid crystal 
display by this invention typically. 

[Drawing 47] It is drawing showing typically the structure of one picture element field of other mold 
liquid crystal displays 290a and 290b in two ways of the operation gestalt 2, and (a) is the plan of 
mold liquid crystal display in two ways 290a, and (b) is the plan of mold liquid crystal display in two 
ways 290b. 

[Drawing 48] It is drawing showing typically the structure of one other mold liquid crystal displays 
[ of the operation gestalt 2 / in two ways / 290c and 290d ] picture element field, and (a) is the plan 
of mold liquid crystal display in two ways 290c, and (b) is the plan of 290d of mold liquid crystal 
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displays in two ways. 

[Drawing 49] It is the plan showing typically the structure of one picture element field of other mold 
liquid crystal displays 330 in two ways of the operation gestalt 2. 

[Drawing 50] It is the sectional view which met the 50A-50A line in drawing 49 which shows 
typically the structure of one picture element field of the mold liquid crystal display 330 in two 
ways. 

[Drawing 51] It is the plan showing typically the structure of one picture element field of other mold 
liquid crystal displays 340 in two ways of the operation gestalt 2. 

[Drawing 52] It is the plan showing typically the structure of one picture element field of other mold 
liquid crystal displays 350 in two ways of the operation gestalt 2. 

[Drawing 53] It is the sectional view showing typically the structure of one picture element field of 
the mold liquid crystal display 350 in two ways, and the sectional view where (a) met the 53A-53A' 
line in drawing 52 , and (b) are the sectional views which met the 53B-53B' line in drawing 52 . 
[Drawing 54] It is the plan showing typically the structure of one picture element field of other mold 
liquid crystal displays 360 in two ways of the operation gestalt 2. 

[Drawing 55] It is drawing showing typically the structure of one picture element field of the liquid 
crystal display 190 of other operation gestalten by this invention, and is the sectional view where (a) 
met the plan and (b) met the 55B-55B' line in (a). 

[Drawing 56] It is the plan showing typically the structure of one picture element field of the mold 
liquid crystal display 370 in two ways of other operation gestalten by this invention. 
[Description of Notations] 

10 TFT Substrate 

1 1 Glass Substrate 

12 Picture Element Electrode 
16 16* Heights 

16s Inclination side face 
16t Top face 

20 Opposite Substrate 

21 Glass Substrate 

30 Liquid Crystal Layer 

3 1 Liquid Crystal Molecule 
100 Liquid Crystal Display 

[Translation done.] 
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